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Forthcoming Events. 


FEBRUARY 9. 
British Foundrymen’s Association: Scottish Branch :— 
“Carbon in Cast Iron,” of Dr. C. H. Desch. 
FEBRUARY 23. 
British Foundrymen’s Association: Newcastle Branch :— 
“ Necessity SE a Government Information Bureau for 
Fo ~atyeen,” R. Buchanan, F.RS. ~- 
British jibe well | Association : ‘East ee! Branch :— 
Training of Apprentices,” by H. Schofield, B.Sc. 
British Foundrymen’s Association: Birmingham. Branch 
esi meeting with Staffs. Iron and Steet Institute) :— 
peawe and Production of Steel Castings,” by J. E. 


MARCH 2 
British Foundrymen’s Association: Scottish Branch — 
*“ Special Irons,” by J, Deeclite: Be. 


14, 
Institute of Metals :—Annual meeting, Burlington House, W.1. 


NOTES “AND COMMENTS. 


Association of Metallurgical Chemists. 

The position of the metallurgical chemist operat- 
ing in connection with iron and steel and non- 
ferrous works has in the past been so indefinite, 
and yet so important, that we cannot but welcome 
the formation of the Sheffield Association of Metal- 
lurgical Chemists, particulars of which are pub- 
lished on another page. The Association, which is 
working in complete sympathy with the British 
Association of Chemists, is designed to take care 
of the properly-trained man who is so essential to 
industrial progress, and to assist the efficient appli- 
cation of science to industry. Metallurgical pro- 
gress has suffered considerably in the past by 
reason of all laboratory workers being classed indis- 
criminately as chemists. It is not yet sufficiently 
appreciated, even by the firms employing them, 
that there are essentially two types of workers in 
metallurgical chemistry, one the untrained or 
routine man, whose chief duties are to carry out 
mechanically the processes of the work, and the 
other who is required to be a properly-trained man 
capable of directing such work. The distinction is 
particularly marked when new research work is in 
hand. Nevertheless, the importance of the chemist 
has been brought into question, and the profession 
somewhat discredited in the eyes of many em- 
ployers, through the attempt to obtain the effects 
and advantages of a highly-trained man’s services 
from an untrained or poorly-trained routine 
laboratory worker operating for a mere pittance 
in place of an adequate salary. It is not the 
crucible and retort of the laboratory that make 
the magician; but the knowledge and intelligence 
behind operations which anyone of slight 
mechanical skill can perform. It is, of course, 
understood that between the two extreme classes 
mentioned are workers more or less qualified to 
be considered trained men, and it is almost impos- 
sible to set a line of demarcation, however marked 
may be. the difference between the two extremes. 
This applies more or less to all professions; and 
while the formation of such associations as the 
above cannot alter the fact, a proper selection in 
permitting membership can do much to bring home 
to employers the distinction between the highly- 
trained and the man who is only partially trained. 

The activities of technical societies can have two 
main directions : one the creation of increased pres- 
tage for the profession and the differentiation of 
skilled and unskilled; the other, the dissemination 
of information among the members for the tech- 
nical advancement of the calling. With reference 
to the latter, we note with interest that the new 
Association pro s to hold weekly mieetings on 
club lines, which will allow a very desirable inti- 
macy between members for their mutual benefit, 
We trust, however, that the activities of the new 
Association will not clash with the good work 
already done by the Sheffield Society of Engineers 
and Metallurgists. 
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Protected Occupations. 

The Ministry of National Service has issued a 
revised Schedule of Protected Occupations for men 
employed on aneramge War Office and Munitions 
Work or in Railway Workshops. It is numbered 
M.M. 150 (revised) and dated February 1, 1918, 
and indicates the changes in the previous Schedule, 
under which certain men are to be recruited for 
the Army from the protected trades. Opposite 
each occupation is set the age at which protection 
begins. The ages relate to the date, January 1, 
1917, so that a man who has reached the stated 
age since January 1, 1917, is liable to recruitment. 
It is important also to note that the Schedule does 
not, of course, enumerate anything like all the 
occupations which are to be found in munitions 
work,“ All men of military age engaged in an 
occupation not scheduled are lable to recruitment 
if they have been medically classified Grade I (i.e., 
fit for General Service). 

The country has been divided into special Muni- 
tions Recruiting Areas, in which there are offices 
where representatives of the Ministry of Muni- 
tions a of the Recruiting Department of the 
Ministry of National Service are located. These 
offices are also in touch with local representatives 
of the Admiralty, with the War Othe Contracts 
Department, and with the local Employment Ex- 
change. Each office is responsible for issuing to 
workmen in firms in its area engaged on the manu- 
facture of munitions of war, certificates of pro- 
tection from military service; the Scheduled Occu- 
pation certificate (generally known as the ‘ red 
card '’) to men whose occupation is scheduled, and 
who are above the age limit or below Grade I, and 
the temporary protection certificate (known as the 
“ black card’’) to workmen not in a Scheduled 
Occupation who are below Grade I. If a workman 
receives a black card and considers that he is en- 
titled to a red card, or if he is called up and con- 
siders that he is entitled to a red card, he can 
lodge a claim with the Enlistment Complaints Sub- 
committee at the office for his area. 

The Scheduled Occupation certificate and the 
protection certificate are not certificates of exemp- 
tion under the Military Service Act. They are 
certificates issued by the Recruiting Authority to 
show that the Authority has decided not to call 
up the holder for the present. They can only be 
recalled at the instance of the Munitions Area Re- 
cruiting Officer, who only calls up those men whose 
names are passed to him by the local representative 
of the Admiralty, War Office enews, of Minis- 
try of Munitions, as the case may be. e Depart- 
ments responsible for supply are thus also respon- 
sible for deciding, subject to the. provisions of the 
Schedule, which men are to be recruited. 

The main features of the revised Schedule which 
came into force on February 1, 1918, are. as 
follows :— 

(4) As at present only men medically classified 
Grade I, i.e., fit for general service, will be re- 
cruited. 

(2) With the exception of certain classes of men 
engaged on urgent Admiralty work, the minimum 
age of protection for Grade I men is 24. 

(3) Under the Schedule hitherto in force, men 
have not been recruited from Admiralty, War 
Office, or Munitions work if they were over the age 
of 32. They are now liable to recruitment up to 
the full military age unless they are in a Scheduled 
Occupation where some lower age limit is fixed. 





(4) The Trade Union representatives have 
pressed upon the Government that ‘ dilutees ” 
should not be retained while skilled men are re- 
cruited. The revised Schedule provides for the re- 
lease of dilutees, if of Grade I, to a far greater 
extent than heretofore. This is secured by the 
provision that a man is not entitled to claim a. 
Scheduled Occupation Certificate unless he can 
show that he was in a Scheduled Occupation (not 
necessarily with the same employer) on or before- 
August 15, 1915. 

(5) The men now rendered liable for recruitment 
from munitions work are thus of three classes :— 
(a) In all but a few occupations, men under 24, 
if Grade I; (b) in some occupations, men over 24, 
if Grade I; (c) ‘‘ Dilutees,” if Grade I, i.e., men 
who have entered their present occupations since 
August 15, 1915. These classes of men will be re- 
eruited concurrently. 

It will be noted that the Schedule of Protected 
Occupations is a different document from the List 
of Certified Occupations, issued for the guidance 
of Tribunals. The right of a man to apply to 
the local Tribunal on personal grounds des the 
regulations and instructions for the time being im 
force is not affected. 

The following trades are 
Schedule :— 

Iron and Steel Manufacture (not Fowndry).— 
All classes of workers (except unskilled men) en- 
gagea in the manufacture of iron and steel, from 
the treatment of the ore to and including the pro- 
duction of the metal in standard forms such as 
ingot, billet, bloom, bar, rod, plate, or section, but 
excluding all workers engaged in the manufacture 
of steel sheet, tinplate, blackplate, or terneplate 


included in the 


(23). 

Other Metals.—An Age Limit of 23 is fixed for 
all classes of workers (except unskilled men) en- 

aged in the manufacture of the following metals, 

rom the treatment of the ore to and including the 
production of the metal in standard forms such. 
as ingot, bar, red, plate, sheet, section or-powder : 

—Copper, spelter and zinc, aluminium, lead, 

nickel, tin (smelting only), tungsten, bismuth, 
cadmium, platinum, antimony, manganese, molyb- 
denum, vanadium, alloys of the above metals, other 
metals needed for Admiralty, War Office or Muni- 
tion Work. 

Foundry Workers.—Coremaker, making heavy or- 
intricate cores only (23), crucible man (25), cupola 
man (leading hand) (25), cupola charger (28), metal 
carrier (molten metal) (28), metal caster (strip or 
ingot caster) (25), metal caster’s helper (strip or 
ingot caster’s helper) (28), metal pourer (foundry) 
(23), metal moulder (excluding plate, machine and 
rain-water goods moulder (25) , plate or machine: 
moulder (28), metal smelter (25), dresser, fettler, 
or trimmer (all metals), die caster (leading man of 
squa‘) (28). 

Other Workers.—Annealer (leading hand (28), 
case hardener (leading hand) (28), gas-producer- 
man (charge hand) (28), pattern maker (23), saw 
doctor, saw sharpener and setter (hand worker). 
(28), welder or cutter (oxy-hydrogen, oxy-acety- 
lene, electric) (25), metal pattern filer (32). 

File Manufacture—Foreman (32), file cutter 
(hand or machine), file grinder and file hardener- 
(all 28), file forger (25). 


Scrap Metal Merchants.—Manager, with 10 


years’ experience of the trade, scrap metal sorter, 
ditto, and scrap metal broker, ditto (all 28). 
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Research on Refractory Materials. 





By G. E. Foxwell, F.C.S. 





It hag recently been announced that a new 
department has been instituted at Sheffield Univer- 
sity, under Professor Fearnsides, to carry out 
research on refractories. A similar department 
has also been opened at Leeds University, under 
Professor Cobb, while valuable work has been done 
by Dr. Mellor and his assistants at Stoke-on-Trent, 
by the National Physical Laboratory and other 
workers, The new department at Sheffield is to 
undertake work which will in no way overlap that 
being done at other centres, and will specialise 
more particularly in the requirements of the coke- 
ovea industry. There is such a wide field for re- 
search into the refractories used in the iron and 
steel industries, and the need for this research is 
so imperative, that coke ovens have been in some 
danger of being neglected. 

The bricks used in coke ovens are always acid. 
While it is, of course, well known that silica be- 
haves as an acid at a high temperature, it is not 
everywhere understood that clay bricks are also 
acid. ‘‘Clay substance’ is an alumino-silicic acid. 
To get a good idea of its chemical composition it 
may be compared with sulphuric acid :— 


2xHp, y(Al.O;, 2Si0,), x0, = Clay. 
H:, (SOs), 40; = Sulphuric acid. 


This scheme shows the nature of clay in a general 
way, but its chemical constitution is very complex, 
and probably rivals that of the most complex 
organic compounds, This question of constitution 
is rendered more difficult by the fact that many 
complex alumino-silicic acids exist. These do not 
all behave in the same manner on heating, and 
according to Mellor (Trans. Ceramic Soc., 16, 80) 
clays may be divided into four classes, which on 
heating behave as follows :— 

(1) Endothermic reactions at 150 and 500 deg. 
C., and an exothermic reaction at 900 deg. C. 

(2) Endothermic reaction at 500 deg. C., and an 
exothermic reaction at 900 deg. C. 

(3) Endothermic reaction at 150 deg. C., and an 
exothermic reaction at 900 deg. C. 

(4) Endothermic reaction between 700 deg. and 
900 deg. C. 

On burning bricks made from these clays some- 
what different methods might be advisable. The 
usual method in burning is to work to a tempera- 
ture-time chart, and arrange that the fireman is to 
attain a certain temperature at a certain time. 
To produce the best bricks the heating from atmo- 
spheric temperature to 1,000 deg. C. d be slow 
enough to allow of each reaction taking place in 
order. To mention only one drawback to improper 
heating:—If the heating between 600 and 
900 deg. C. be too rapid, the carbonaceous matter 
will not be properly oxidised, and the iron will be 
subsequently reduced with formation of ferrous 
silicate. The brick will then be more fusible than 
it should be. On the other hand, if the temperature 
rises too slowly, fuel is wasted. In burning the 
bricks, therefore, due allowance for fhe various 
endothermic and exothermic reactions which take 
place with different ‘clays should be taken into 
account for the most efficient work, Each clay 
should be investigated, and. suitable _ precautions 
taken. This is one line on which research is needed. 


and which. might help to improve the. quality of 
existing bricks. 
It has already been mentioned that the bricks 


used are acid. This has always been the case, and 
probably originated from the fact that acid 
materials are readily procurable at a low cost. 
Seams of fireclay underlie many of the coking coals, 
and the earliest beehives a0. probably be built 
from these clays, without any consideration as to 
whether this material was the best or not. In the 
days of beehives this point was of no importance, 
but to-day every point tending to increased effi- 
ciency is important, and it is a matter for research 
whether basic or neutral bricks could not be pre- 
pared which would be so satisfactory and last so 
much longer as to more than counterbalance the 
increased cost. Thus magnesia bricks have nearly 
three times the thermal conductivity of fireclay and 
silica bricks. A mixture of magnesite and kaolin 
containing 15 per cent. of magnesite would pro- 
bably be nearly neutral, and would have a softening 
point of about Cone 26. This might prove the 
solution of the salt problem. The author does not 
recommend this particular mixture, but gives it as 
an illustration of the kind of research that is 
required. 

Another point to bear in mind is the possibility 
of the formation of advantageous eutectics. A 
eutectic may be defined as a mixture of two or more 
different substances in certain proportions at 
which there is a break in the melting-point com- 
position curve. This melting-point will usually 
fall within the range of the melting ints of the 
constituents. Eutectics are definite chemical com- 
pounds. It may therefore prove possible to make 
the whole brick of a eutectic which will form a 
definite neutral chemical compound, be sufficiently 
refractory, have a high thermal conductivity, and 
resist the corrosive action of slags, salt, etc. The 
eutectic will depend not only on the constituents 
of the mixture, but also on the proportions pre- 
sent. Thus, a mixture of kaolin and magnesite 
containing 40 per cent. of magnesite melts at 
Cone 10. This is the eutectic. If 10 per cent. 
of magnesite is present the melting point is Cone 
28, and if 60 per cent. is present it is Oone 26. 
Some substances when mixed form more than one 
eutectic. 

The study of brick burning is a study of arrested 
reactions, On heating the raw clay, no fusion 
occurs until about 1,000 C is reached. At this point 
or thereabouts fusion occurs of one or more low 
melting-point eutectics. These, when melted, act as 
liquids and dissolve a little of the solid, forming 
doubtless, in some cases, a mixture of higher melt- 
ing-point, so that the eutectic solidifies again. 
As the temperature rises other eutectics and fluxes 
come into play, and the brick is in this way made 
into @ homogeneous mass. It would appear as 
though by controlling the temperature the 
mineralogical composition and refractory quali- 
ties.of the brick could be controlled to a nicety, 
providing the materials were sufficiently intimately 
mixed. A great amount of work is necessary to. 
determine what eutectics are most advantageous, 
at what stage to stop the heating, ete. This point 
up to now has been met by pushing the tempera- 
ture of burning as high as sible. With the 
materials at present employed, this is probably 
the best practice, but if a study of eutectic mix- 
tures be made, another view may have‘to be taken 
of the matter. 

Silica Bricks.—When we turn from clay and 
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clay-bound bricks to consider the true silica bricks, 
somewhat different problems present themselves. 
“In the clay brick a continued contraction takes 
place in use, and one of the great problems of 
research is to prevent this in a highly aluminous 
brick. Probably the ultimate solution will be 
along the lines of eutectics mentioned above. In 
the silica brick, however, there is not a contrac- 
tion but an expansion to be dealt with. The pre- 
vention of this expansion will be obtained when 
the inversion from quartz to cristobalite is com- 
pleted in the brick kiln instead of in the furnace. 
When quartz is heated above 800 deg. C. it com- 
mences to invert into cristobalite. In the best 
brick-kilns it is only possible to convert about 70- 
75 per cent. The remaining 25 per cent. is con- 
verted in the furnace, and as this is accompanied 
by a considerable expansion it is naturally bad for 
the furnace. Apart from this ‘‘ after-expansion,” 
there is also the true co-efficient of expansion of 
the material. Of the three forms of silica occur- 
ring in silica bricks—viz., tridymite, cristobalite 
and quartz—tridymite has the lowest co-efficient of 
expansion. Consequently a brick made of. tridy- 
mite would stand sudden heating and cooling far 
better than one made of any other form of silica. 
Moreover, there would be no after-expansion, and 
the total expansion on heating up being very small, 
the tridymite brick would be ideal in every respect. 
According to Fenner, tridymite at temperatures 
above 1470 deg. C. reverts to cristobalite. Le 
Chatalier, however, has probably disproved this 
observation, and concludes that tridymite is the 
only form of silica stable at elevated temperatures. 

On long-continued burning, cristobalite inverts 
completely to tridymite; two to three weeks’ heat- 
ing at Cone 15 is probably required. Research is 
necessary to find some catalyst which would so 
accelerate this inversion as to make it commercially 
possible in the brick-kiln. 

Le Chatalier has thrown considerable light on 
silica bricks, and the author cannot do better than 
conclude with the following translation frem an 
article by him (Rev. de Met, 1917, No. 2). This 
extract shows how cristobalite is formed from 
quartz; it would probably solve all troubles with 
silica bricks if a catalyst could be found which 
would cause the precipitation of tridymite instead 
of cristobalite, 

“ This crystallisation (of cristobalite) is not produced 
by simple cooling, but on the contrary by prolonged 


heating. The theory of this operation is exactly that 
which I gave long ago for the setting of mag mor- 
tars. Quartz, unstable above 800 deg. C., has a greater 


solubility in the flux than cristobalite, the form more 
stable at that temperature. The solution saturated 
with quartz at a given point allows cristobalite to de- 
posit at once. The solution being no longer saturated 
with wt can redissolve a fresh quantity, and in 
turn allows the more stable variety to crystallise, and 
so on. This crystallisation at a constant temperature 
unites the ins of undissolved silica to each other. 
But this solvent action ag affects the very fine grains 
of silica and a very thin layer on the surface of the 
larger grains. These latter, nevertheless, finish by 
being also transformed into crystobalite; thie takes 
lace in situ, and this transformation is accompanied 
y an expansion of the grains, resulting in a diminu- 
tion of — The crystallisation by dissolution in 
solvents, on the contrary, does not bring any expan- 
sion, because the crystals are deposited in the free 


spaces. 

If a cheap flux could be found which would dis- 
solve cristobalite and allow it to crystallise as 
tridymite the problem would be solved, provided 
the action were sufficiently rapid. 


. additional air over the fuel bed is to introd 


The average mineralogical composition of a silica 
brick after one burning is :—Quartz,_26 per cent. ; 
cristobalite, 70 per cent.; tridymite, 5 per cent. 
It will be seen from this that y gr ll required 
is very considerable. The change from cristobalite 
to tridymite is not accompanied by any noteworthy 
volume change, as although tridymite a slightly 
greater specific volume than cristobalite it has a 
lower co-efficient of expansion, and these two pro- 
perties compensate each other to a great extent. 





Air Inventions. 





Inder the direction of Lord Rothermere an Air In- 
ventions Committee has just been set up, and will be 
in operation immediately. The Committee is :— 

Mr. H. Darwin, F.R.S., chairman; Major-General 
Luck, C.B., C.M.G., vice-chairman ; Sir Dugald Clark, 
Sir Richard Glazebrook, Professor H. L. Callander, 
Professor . Lees, Professor J. F. Petavel, 
Mr. L. Bairstow, Lieutenant-Commander Wimperis, 
R.N.V.R., Major G. L. Taylor, R.F.C., Captain B. M. 
Jones, R.F.C., Captain A. V. Hill, Munitions Inven- 
tions Department; Mr. J: P. Millington, and Mr. 
F. W. Lanchester. 

Communications regarding inventions or _ ideas 
should be forwarded to the Committee at 2, Clement’s 
Inn, 3 





COMBUSTION IN THE FUEL BED OF HAND- 
FIRED FURNACES.—A Technical Paper (No. 137) 
issued by the U.S. Bureau of Mines contains the 
results of an investigation instituted by Messrs. H. 
Kreisinger, F. K. Ovitz, and C. E. Augustine, to deter- 
mine the conditions governing the process of combus- 
tion in the fuel bed in a hand-fired furnace. pitas 
other things these tests indicate that with a 6-in. be 
of Pittsburgh or anthracite coal the oxygen is all used 
up in combustion at a distance of 3 to 44 in. above the 
grate. .The CO, content reaches a maximum of about 
15 per cent. at a distance of 2 to 3 in. above the grate, 
and then decreases until, at the surface of the fuel bed, 
it is 7 to 10 per cent. At the surface of the fuel bed 
there is 20 to 32 per cent. of combustible in the gases 
and practically no oxygen, but the percentage of the 
combustible in the gases increases rapidly beyond 3 in. 
above the grate. ith 12-in. beds of all three fuels 
tested and with a 6-in. bed of coke all the oxygen 
disappears 44 to 6 in. above the grate. But in all 
tests there was at the surface of the fuel bed a large 
petetntnge of combustible in the gas and no eb to 

urn it, showing that the fuel bed of any hand-fired 
furnace acts wee | as a gas producer. At the sur- 
face of the Fuel and 1$ in. above it, the gases 
contained more oxygen, more CO,, and less combus- 
tible than 14 in. below the surface. This change in the 
composition of the was caused by air reaching the 
surface of the fuel from above, along the interior 
walls of the furnace. The effect of this downflow of 
air was much more marked with low rates of com- 
bustion than with high rates, because with a high rate 
the large volume of gases leaving the fuel more 
nearly filled the space above it and prevented the air 
from flowing down. For complete combustion air must 
be added over the fuel bed. Forced-draught cannot 
supply enough air through the level fuel bed to insure 
complete combustion, and additional air must always 
be introduced over the fire. The ideal way to supply 
uce it as 
close to the fuel bed and in as large a number of 
small streams as Pog As a general statement, 
about one-half of the 15 Ibs. of air used to burn 1 Ib. 
of coal in a boiler furnace is supplied through the fuel 
bed ; the other half must be supplied over the fuel bed. 
A thick fuel bed is undesirable it increases the 
tendency of the coal to form troublesome clinker. 
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The Wedge Optical Pyrometer. 
This simple instrument consists of a square brass 
tube furnished with a small telescope, as shown 
in our illustration, so arranged that the objective 
of the a er focuses the magnified image of 
the heated body on a movable prism placed inside 
the tube, and actuated by a rack and pinion. 
There is a suitable shield provided to prevent 
exterior light reaching the eye. The prism is made 
of specially prepared dark glass, so arranged that 
it cuts off at various temperatures the light 
emitted by a heated body. In looking, e.g., at an 
iron bar the temperature of which is about 1,000 
deg. C., and then turning the screw, the thicker 
part of the prism comes gradually into the field of 
vision, the bar appears gradually a darker and 
darker colour, till at a given point the colour 
entirely disappears; this point gives the actual 
temperature, which is indicated on the scale at 
the top of the instrument. The first readings will 





Tue WepceE Optical. PyRoMETER. 


probably be to within 20 deg., afterwards to 10 deg. 
or less, which is all that is required in actual 
practice. The reading will be slightly low if layers 
of carbonic oxide, carbonic acid gas, or steam, 
intervene between the instrument and the heated 
object. In observing the melted metal in a 
crucible, a good plan is to plunge a tube into the 
metal, making the observation directly down the 
tube, the surface being thus protected from the 
fumes. 

It will hardly be necessary to point out that 
industrial furnaces have rarely a uniform tem- 
perature throughout, and consequently a fixed 
pyrometer can only register the temperature in its 
immediate neighbourhood, whereas in other parts 
of the furnace it may vary. With an optical 
instrument the furnace can be inspected now in 
ene place, now in another, at the discretion of 
the workman. 

The instrument was invented by Messrs. 
Cochrane & Company, the well-known firm of iron- 
founders at Middlesbrough, for use in their own 
works; and, its usefulness having been proved, 1t 
is now manufactured for sale under their licence 
by the Optical Pyrometer Syndicate, of 182-183, 
Temple Chambers, London, E.C. Each instrument 
before being sent out is calibrated at the foundry 
by the inventor. 











CAST IRON BEARINGS. — A writer in a recent 
issue of ‘‘ Mechanical World,” suggests the use of cast 
iron for bearings in practically every case where copper 
alloys are now used. In his present shop there are 
dozens of shafts running in cast-iron bushes up to 3 in. 
in diameter, and up to 1,000 revolutions per minute, 
and they give very little trouble—certainly no more 
than brass. When the comparative costs of copper 
alloys and cast iron are taken into consideration, it 
will be seen that considerable economy can be effected 
by the use of the latter in preference to the former, 
with no reduction in efficiency. When using cast iron 
as a bearing material, provision should, of course, be 


made for renewable bushes, as is usual with brass 
bearings. 





Comparison of Pig-Iron Output 
for 1916. 


Mr. G. C. Lloyd, Secretary of the Statistical 
Bureau of the Iron and Steel and Allied Trades 
Federation, returned some nine months ago the 
output of pig-iron in the United Kingdom in 
1916 at 9,047,983 tons. According to Part III. of 
the General Report on Mines and Quarries just 
issued, the production of pig-iron in that year, 
and the quantities of coal and coke used in its 
manufacture, were as follows :— 
































Tron ore 
Pig-iron | used, in- | Coal used. | Coke used. 
County. made. cluding 
cinder, etc. 

ENGLAND. Tons. Tons. Tons. Tons. 
Cumberland oa 720,123 | 1,346,720 17,163 942,390 
Derby (including 

Nottingham) 498,542 | 1,524,568 442,290 537,604 
Durham .,. ..| 1,033,097 | 2,420,558 63,602 | 1,293,627 
Lancaster (includ- 

ing Flint) e< 716,983 | 1,452,251 _ 1,046,746 
i }| 583,195 | 1,846,373 | 44,185 | 876,820 
Monmouth 374,062 780,291 16,413 475,946 
Northampton 284,520 854,002 61,321 399,941 
Seep nd, North || 339,481 | 942,992] 92,958 | 396,364 
Stafford, South 380,707 891,993 41,105 503,196 
Worcester re 29,595 92,428 4,193 48,539 
York, North Riding| 2,064,204 | 5,210,130 159,021 | 2,441,470 
York, West Riding 293,339 845,972 34,145 398,057 

Total . .| 7,267,798 |18,208,278 976,341 | 9,360,209 

WALES. 

Denbigh 45,346 135,201 3,344 58,862 
Glamorgan 481,463 949,639 43,603 480,683 

Total 526,809 | 1,084,840 46,947 539,545 

SCOTLAND. 

Ayr on --| 285,340 599,658 468,481 77,609 
Lanark and Stirling} 839,522 | 1,612,780 | 1,120,774 823,525 

Total .. -| 1,124,862 | 2,212,488 | 1,589,255 401,134 

Total in 1916 ..| 8,919,469 |21,505,556*| 2,612,543 |10,300,888 

Total in 1915 .| 8,723,560 |21,706,4117| 2,509,456 | 9,746,743 

















an Including 138,269 tons of forge and mill cinder, steel turnings, 
Ss 


t "including 36,250 tons of forge and mill cinder, steel turnings, 
scale, etc. 

The value of the 8,919,469 tons of pig-iron ob- 
tained from British and foreign ores in 1916 would 
be, according to the average export value for the 
year, £72,368,210, of which 4,319,096 tons, valued 
at £35,045,211, are due to pig-iron from British 
ore. Of the 8,919,469 tons of pig-iron obtained, 
918,158 tons were exported, leaving 8,001,311 tons 
available for home consumption. The average 
prices per ton of pig-iron during the year 1916 
were:—Cleveland No. 3, quarterly ascertained 
prices £4 2s. 10d., quoted prices £4 14s. 6d.; North 
West Bessemer, f.o.b. £6 7s. 10d., and of all kinds 
of pig-iron exported £8 2s. 3d. 








LIFE OF ELECTRIC FURNACE LINING.—The 
Hess Steel Corporation of Baltimore, U.S.A., claims 
to have established a new record in its plant for the 
life of furnace linings, when the lining of its No. 2 
furnace (a 6-ton Héroult) lasted for 146 heats, but Mr. 
Axel Paulsson, metallurgist to Messrs. Hamilton & 
Hansell, of New York, in a letter recently addressed 
to ‘“‘ The Iron Age,” states that he has records of a 
basic-lined Rennerfelt furnace working in the United 
States in which as many ag 160 heats of steel have 
been made without repairs to the silica roof or. sides, 
and that with acid-lined furnaces more than 200 heats 
have been made without repairs. 

7 
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Malleable _Cast Iron.” 


By E. Adamson. 





The difference between steel castings and malleable 
iron castings can be simply stated, t in steel the 
carbon of the molten pig-iron, etc., is burnt out whilst 
the metal is Jiguid, and in malleable castings the 
carbon is precipitated and only part burnt out of the 
skin of the solidified metal. 

From the point of view of analyses, malleable 
castings contain more silicon and sulphur but less 
manganese than steel, and whilst in steel it is con- 
sidered advisable to keep the phosphorus under 0.06 
per cent.,the phosphorus of malleable castings, accord- 
ing to American experience, can safely be a maximum 
of 0.25 per cent. In malleable castings the carbon can 
be considerably reduced by annealing but the silicon, 
sulphur, phosphorus and manganese remain practically 
constant. Under these conditions, only certain par- 
ticular classes of pig-iron are suitable for malleable 
castings, whilst for steel—broadly speaking—any pig- 
iron can be used, according to process. The following 
table will serve to illustrate this point :— 


A. B. Cc. D. E. 
T.C. oo: ee 3.25 0.15 0.20 0.45 
Si ee -- 2.00 1.00 max. 0.05 0.05 0.10 
8. oe .. 0.05max. 0.10 max. 0.05 0.05 0.05 
P. we .. 0.05 max. 1.25 0.05 0.05 0.05 
Mn. 0.20to0 1.50 1.50 0.10 0.50 0.75 


A. is a typical hematite iron used for making acid 
steel, in which process the high percentages of silicon 
and manganese are oxidised, as illustrated in column C. 

B. is a typical pig-iron suitable for making basic 
steel, and silicon, sulphur, phosphorus and manganese 
are oxidised as well as the carbon, as also illustrated 
in column C, ; 

C. is a typical analysis resulting from the refining 
of iron by either the acid or basic process, i.e., after 
carbon, silicon and manganese, and possibly also sul- 
phur and phosphorus have been eliminated, and before 
the finishing percentages of carbon and manganese are 
added to the molten metal. 

D. is a typical analysis of mild steel for structural 
pur , after “‘ killing’’ and adding manganese. 

E. is a typical analysis of a higher carbon steel for 
rails, etc., after adding carbon and manganesé. 

With regard to malleable pig-iron, as the sulphur and 
phosphorus cannot be materially altered either in the 
melting or in the processes of conversion, only the first 
of these irons—A.—i.e., hematite iron, is suitable for 
malleable castings. For these castings, both the silicon 
and manganese of A are much too high, therefore a 
harder fracture of iron is required. Unfortunately, 
to obtain this harder iron in the original pig means 
higher sulphur, for in ordinary hematite irons, a 


decrease in the silicon contents—or, more correctly, a. 


closening of the grain of the pig-iron—indicates in a 
general way a practically certain increase in the sul- 
phur contents. Silicon and sulphur are, however, not 
interdependent. Without attempting to be scientifi- 
cally accurate to the third place of decimals, the fol- 
lowing table will serve to illustrate this point :— 


A. B. c. D. 
Total carbon 8.75 3.50 3.50 say 2.00 
Silicon . 2.00 0.75 0.50 0.50 
Sulphur oe 0.05 0.20 0.25 0.25 
Phosphorus .. oe 0.05 0.05 0.05 0.05 
| ot ao 0.20 0.10 0.05 0.05 
Fracture ee oo Bed Mottled White. Greyish. 


A. is an ordinary steel-making or standard hematite, 
sometimes called Bessemer iron. 


B. shows an approximate analysis and fracture of a 





* Abstract of Paper read, January 12. before a joint meeting 
of the Birmingham Branch of the British Foundrymen’s Associ- 
ation and the Staffordshire lron and Steel Institute. 





typical refined hematite pig-iron suitable for malleable 
castings. 

C. is a typical analysis and fracture of B. melted in 
the cupola and reproduced in a casting—silicon 
decreased and sulphur increased. , 

D. is a typical analysis and fracture of C. after 
annealing. 

There are two distinct varieties of malleable castings : 
the ‘‘ white-heart’’’ or “‘ steely’ fracture, in use in 
this country and on the Continent, and that mostly in 
use in the United States, commonly known as ‘“‘ black- 
heart.’’ It is absolutely necessary to have a white 
fracture in a malleable casting before it is annealed, 
and the whole process of producing malleable castings 
is to convert the combined carbon into free carbon and 
to slightly reduce the total carbon contents by oxida- 
tion. To do this successfully, two things in addition 
to a white fracture must be considered :—(1) The 
temperature at which annealing takes place, along with 
the length of time the castings are retained at a given 
temperature, and (2) the composition—ouiside of 
carbon—of the unannealed castings. The question of 
temperature is of great importance because it means 
the difference hetween a close and o fracture in the 
finished castings, and a difference in the character of 
the free carbon—whether it is finely divided or coarse. 

It can be stated in a- general way that the 
alloy, carbon and iron, particularly when the 
carbon is over 3 per cent., is most unstable when 
exposed to a temperature below the melting point, and 
any “_— variation in temperature, whether in dealing 
with the molten iron or in the annealing afterwards, 
may have an influence, and sometimes a very unex- 
pected one, on the final product. It has always been 
assumed that carbon, when iron is molten, is in the 
combined form—the term ‘‘ combined’ being used 
here because it is more generally understood. On this 
assumption, Sauveur makes the following-statement :— 
‘The higher the temperature at which cementite 
forms, the more readily it is converted into iron and 
—— carbon during solidification and subsequent 
coolin In other words, the higher the temperature 
to which molten iron is taken, the more readily is the 
carbon converted into graphite. Sauveur is dealin 
with what is known in the pig-iron world as “ric 

rey ’’ iron, And six years ago I published data which 
ispose of the commonly held theory that even if the 
cold pig-iron contains large quantities of graphitic 
carbon, when the iron is again melted the graphite is 


again dissolved and becomes combined in the molten 
1Ton. 


A point of great importance to the malleable iron- 
founder is that graphite carbon begins to form in the 
molten iron, and if an iron is melted very hot and held 
for some time in the molten condition before casting, 
there is a possibility, if the iron is sufficiently hot, of 
graphite being formed before the molten meta! is 

ured into the casting, which would give a mottled 
racture before annealing. The same thing might 
happen if the iron were “‘ cold ’’ before pouring. 

Another point of interest in connection with molten 
iron is that the higher the temperature of casting, the 
deeper the chilling property, or the more easily is a 
white fracture var Fist and in annealing there would 
be a liability under such conditions of precipitating 
the carbon more quickly than if the same metal were 
cast at a slightly Toor temperature. These are some 
of the pitfalls of dealin 
pouring it into the moulds. 


Having, however, obtained a suitable white frac- 


with molten metal and 


ture in the unannealed or ‘‘hard”’ casting, the per- 


centage of precipitation of free carbon as either temper 
shite, and the percentage of carbon 


carbon or gra 
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oxidised during annealing depends upon temperature 
of, and time in, the annealing oven in contact with 
oxide of iron. Charpey and Grenet in 1902 published 
the results of their investigations on the influence of 
silicon on the precipitation of carbon in annealing cast 
iron, These results on influence of silicon are given in 
column 1, Table I., and to this table has been added 
the similar influence of sulphur, manganese, and total 
carbon, which are given as the results of practical 
experience, but there is no exhaustive similar work on 
the influence of sulphur, manganese, and total carbon 
which has yet been published. Hatfield has confirmed 
these silicon results and slightly extended the investi- 
gation. Sulphur, phosphorus, and manganese need not 
vary materially in the production of suitable pig-iron 
for malleable castings, Ant there is a liability for 
silicon to vary, and also the ratio of free and com- 
bined carbons, and from this point of view only the 
silcon and carbons are perhaps the most important 
things to consider in the production of malleable iron 
castings. For the purpose of simplifying my remarks 
I am using the term ‘‘free carbon,” use in 
annealing, if the temperature is sufficiently low, the 
precipitated carbon in the finely divided form is called 
** temper carbon,” and it.is only on prolonged heating 
at. higher temperatures that carbon is converted into 
true ‘‘ graphite,’’ giving an open-grained casting, and 
‘** free carbon ’’ covers both terms. 








detail in Table II., and these can be taken as repre- 
senting sound principles of annealing. 























Heating. Temp. G.C, C.c, 

1 hour 800 0.10 3.19 

800 0.22 3.07 

A 900 0.30 2.97 

S 900 0.60 2.40 

Si. 0.80 oS ss 900 1.58 1.14 
So ree 1000 0.37 2.49 

8 1000 1.50 1.41 

& 1000 1.47 1.21 

f hour 700 0.06 3.42 

S wy 700 0.11 3.30 

4 * 700 0.20 3.13 

es 800 0.12 3.80 

Si. 1.20 ¢ a 800 0.51 2.47 
4 > 800 1.64 1.56 

ss 900 2.28 0.90 

S: ¢ 900 2.32 0.90 

‘Ser or 900 2.35 0.99 

1 hour 700 1.39 1.90 

oS « 700 2.09 1.19 

a = 700 2.67 0.28 

A 4 oe 800 2.36 0.78 
Si. 1.00 o 800 2.31 0.89 
ow 800 © 2.43 0.54 

an 900 2.33 0.88 

ar 900 @ 2.32 0.90 

L 41 900 2.33 0.90 








The content of C.C. which corresponds to equili- 




































































Taste I. brium at a given temperature diminishes when the 
"si Ser kg) Wedd eat silicon increases :— 
(1) Si. (2) 8. (3) Mn. | (4) T.C 
* Gore oa he high he | he | he high Pe..J mon “< | of 
nm is induced at| the higher | the lower | the lower | the er ™ “ ae “ 
a temperature | the Si. the S. the Mn. | the T.C. Si G.C. | C.C. | GC. | C.C G.C.| OC. | GC.) C.C. 
ew 0.07 115 | 1.74) 1.03 | 174) — | — | 187 | 048 
2 ‘ 1s 1.62 — _ _— — 
SS ae 0.80 1.61 | 1.26 | 1.60] 1.52] 1.67| 1.17| 2.56] 0.38 
separation of G.C. ‘ 1.25 2.10 | 1.02 | 2.20} 0.98 | 2.32 | 0.90 _— — 
is effected pro-| the lower | the higher | the higher | the lower 2.10 2.18 | 1.00 | 2.10 | 0.93 | 2.33 | 0.90 | 2.67 | 0.28 
gressively at aj the Si. the 8. the Mn. | the T.C. 
rate which is 
— | oy The content of C.C. which corresponds to equili- 
_ asus ogc brium diminishes when temperature is lowered :— 
3. The contents of 
CL. — e 
correspon: ; . 
py at “oo the Si/with 7 ae yg roe Fonte 1 Fonte 3 
ven tempera- creases . n. L. . 1c 
Sep Giedtaiches Temp. Go. C.C, G.C CC. 
1170 0.50 2.61 1.42 1.69 
1170 1.15 1.74 1.49 1.48 
* Separation of G.C once commenced will continue below that 10900 1.03 1.74 1.35 1.55 
at which reaction is induced. 900 — — 1.91 0.99 
3 : eee 800 1.15 1.31 2.09 0.43 
Silicon.—Charpey and Grenet laid down the principle = 700 1.87 0.43 2.56 0.38 
that the separation of graphite or of free carbon is 


induced at a temperature which is lower the higher 
the silicon. In other words, the higher the silicon, the 
lower the temperature at which carbon is converted 
into free carbon. From this principle it might be 
assumed that in order to anneal larger castings at the 
same temperature as smaller ones it would be well to 

- make larger castings high in silicon and smaller ones 
low, but the very reverse is necessary, not from this 
oint of view, but in order to make sure of a white 
acter in the unannealed metal in the various sizes 
of castings. Therefore there is a considerable differ- 
ence in the necessary annealing temperatures for small 
castings, not only on account of the size of the cast- 
ing, but because the larger the casting the lower should 
be the silicon. 

Whilst it is quite possible to anneal a casting and 
get an excellent malleability result with a silicon of 
1.00 per cent. or even over, if the fracture is white 
before annealing, it is not possible to use such a —_ 
percentage of eliléon for the average size of malleable 
casting, and in a general way a casting with a silicon 
of about 0.50 per cent. gives excellent average results, 
both for large and wnall castings ; but the smaller the 
casting the higher the limits of the silicon contents 
whick will uce a white fracture in the hard casting. 

Some of Charpey and Grenet’s results are given in 




















Total Carbon.—Column 4, im Table I. shows that the 
separation of graphite or free carbon is induced at a 
temperature which is lower the higher the total carbon, 
and at a constant temperature the separation of 
graphite or free carbon is effected progressively at a 
rate which is slower, the lower the temperature and 
the lower the total carbon. It is porn tha es in any 
even refined iron the total carbon will below 3.00 
per cent., whilst in some irons—particularly Swedish 
—it is possible that this may be nearly 4.00 per cent., 
and the percentage of carbon has its own particular 
and separate influence in annealing. As a general prin- 
ciple, if the casting contains over 3.50 per cent. total 
carbon it will anneal more easily, even with a slightly 
lower silicon than usual. Therefore, the percentage 
of total carbon in the casting has a heshded, tethenate 
in the annealing, and if the carbon is below 2.75 per 
cent. the casting will be found somewhat difficult to 
anneal at ordinary temperatures, but it will come out 
of the oven harder and of course with a higher ten- 
sile. Also, the higher the total carbon the quicker is 
the precipitation of free carbon and the shorter time 
nec to anneal. 

Sulphur.—Column 2 in Table I. : In considering the 
influence of sulphur simply, the lower the a the 

B 
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lower the temperature of annealing, or the shorter the 
time necessary to effect omneale In British or 
“ white-heart “ practice it is quite possible to get a 
good casting with sulphur 0.25 per cent. or even 
higher, but the annealing requires much greater atten- 
tion, and the difference in the temperatures used in 
England and on the Continent, as against those used 
in America, is ly due to the difference in the per- 
centage of sulphur. A higher temperature is required 
to anneal castings high in sulphur even when high 
. Manganese is present, and this higher temperature is 
liable to cause a precipitation of free carbon as 
graphite, because the crystals are enlarged at the higher 
temperature ; and what is most important, the margin 
of safety between under-annealing and over-annealing 
is much greater if the sulphur is low, say 0.05 per cent. 
I¢ is generally conceded that either an under-annealed 
or over-annealed casting with such a low sulphur is 
much more malleable than an under or over-annealed 
high-sulphur casting ; in fact, the high-sulphur casting 


if under- would be brittle, and if over- 
annealed the skin would 1. 
Manganese.—Column 2 in Table I. shows that the 


lower the manganese the more easily annealing es 
place, but the same rule applies to malleable castings 
as applies to steel—a certain percentage of manganese 
will make malleable castings more ‘‘ malleable ’ and 
forgeable, which of course ‘‘ malleable’ implies. It 
is not necess to go further than “ black-heart ”’ 
a which usually contain about 0.40 per cent. or 
even 0.50 per cent. manganese, and whicl easily bend. 
Also, to prove the advantage of the presence of man- 
ganese I have attempted to forge a well-annealed cast- 
ing containing manganese 0.50 per cent., and one with 
manganese 0.75 per cent. he former, with man- 
ganese 0.50 per cent., was hammered to a chisel edge ; 
whilst the latter, with manganese 0.75 cent., 
annealed at the same time as the other, did not take 
quite such a fine edge, but was perfectly malleable 
and forgeable. 

It is claimed that manganese neutralises sulphur and 
that, say, 0.50 per cent. manganese would completely 
neutralise about sulphur 0.25 per cent. That is to 
say, sulphide of manganese would be formed, which 
it is stated has no influence in annealing; but so far 
as I have been able to gather there is no actual proo 
of this theory. If it is correct, then a casting wit 
sulphur 0. cent. and manganese 0. per 
cent. should be as easily annealed as if no sulphur and 
no manganese were present, but whilst not denyin 
that with a small percentage of sulphur and a hig 

ercentage of manganese, —- of manganese may 
be formed in the molten metal and which has no influ- 
ence upon the mechanical tests of iron, I have not 
been able to obtain any evidence that this holds good 
with the higher percentages of sulphur such as found 
in malleable castings. In fact, it is well known that 
pig-iron high in sulphur and manganese does not 
anneal easily, and as evidence that it does not, I am 
informed by an American friend that in “black 
heart ’’ practice in America with sulphur 0.12 per cent. 
and with usually 0.50 manganese present it is not found 
possible to get a ‘‘ black-heart’’ casting at the tem- 
peratures commonly used to obtain the precipitation of 
the temper carbon well-known in “‘ black-heart”’ cast- 
ings, the experience being that the presence of sulphur 
0.12 per cent. interferes with thie. 

Phosphorus.—The original irons used for ‘ black- 
heart ’’ castings in America were charcoal irons, which 
contained phosphorus 0.225 per cent., and this pro- 
duced excellent castings with phosphorus from 0.225 
per cent. to 0.25 per cent. With the advent of coke 
irons, malleable ironfounders have been able to obtain 
iron with less phosphorus, but it has been shown that 
it is quite safe to have phosphorus between 0.20 per 
cent. and 0.25 per cent. in malleable castings. From 
the ironfounder’s point of view this improves fluidity, 
and if there is any influence on annealing the influ- 
ence will be somewhat similar to that of silicon, but 
there does not appear to be any difference in the 
mechanical tests. 

Annealing Temperatures.—The most important thing 


in malleable castings is annealing. It is difficult to 
give a standard figure of what is the best meyoornes,¢ 
temperature and the proper length of time to anneal. 
That entirely d ds upon two conditions—the class 
of iron, as well as the composition, which is being 
dealt with; and also the size of the castings; but to 
this can be added the likes and requirements of cus- 
tomers—for some require chiefly strength, and others 
malleability—the former being a much harder annealed 
casting than the latter, strength being obtained at the 
expense of malleability. It appears to be well recog- 
nised that the smaller the casting the less the time 
required to anneal and the lower the necessary tem- 
erature. Therefore when large and small castings 
coat to be annealed in the same oven, it is necessary 
to put the small castings as far into the centre of the 
annealing box as ible, and also into the coolest 
part of the oven. With the large outputs of repetition 
work so common in America it is possible to have suffi- 
cient small castings to anneal together, and these can 
be treated accordingly in a separate oven. The cus- 
tomary temperature in this country and on the Con- 
tinent for so-called ‘‘ white-heart’’ castings is 900 
degrees C. to 970 deg. C. (1,652 deg. Fah. to 1,778 
deg. Fah.) and the effect of this temperature on the 
carbon of a well-annealed casting is to practically 
decarburise the skin or outside of the casting, and 
convert the free carbon into graphite, with a gradual 
decrease in total carbon from the centre and graphite 
towards the skin. A prolonged annealing also at this 











eer se 





Fives 











ren ea a 
Fic. 1—A=Heatinc Curve. B=Coormnc Curve. 
C anp D=ANNEALING TEMPERATURE, BRITISH PrRac- 
Tick. KE aND F=ANNEALING TEMPERATURE, AMERI- 
CAN PRACTICE. 
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temperature has the effect of increasing the size of the 
graphite and also of the crystals of iron. 

The principles stated in Table I. and shown dia- 
|e mgrees 4 in Fig. 1 are, shorter annealing at the 
igher temperatures, and starting separation at a higher 
temperature, and then lowering. The curves C and D 
apply to British practice, and E and F to “black- 
heart.’’ At the left side is given the heating, and 
cooling curves A and B, from which it will at once be 
seen that the annealing of “ black-heart”’ takes place 
about the lower of the two chief critical points, whilst 
in British practice the annealing temperatures are well 
on towards the critical point of separation of graphite. 
From these curves the reason of the difference between 
the finely divided or temper carbon and graphite will 
be more aj preciated. ondensed, the table means 
that the higher the total carbon and/or silicon 
and the lower the sulphur and/or manganese, the 
lower the necessary annealing temperatures. Fur 
ther, the lower the annealing temperature :—(1) 
the closer the grain of the iron; (2) the finer the 
free carbon as temper carbon; (3) the stronger and 
more “‘malleable’’ the casting; (4) the greater the 
factor of safety in under- or over-annealing ; (8) the 
fewer the wasters; (6) the cleaner the surface of the 
casting ; (7) the less fuel consumption in annealing. 
And, the higher the annealing tem ture :—(1) the 
coarser is the grain of the iron; (3) the coarser the 
free carbon, —s as graphitic carbon; @) the 
weaker and less “ malleable” the casting; (4) the 
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narrower the margin of.the factor of safety in under 
or over corny ; (5) the greater the risk of wasters ; 
(6) the greater the risk of bad surfaces ; (7) the greater 
the fuel consumption. 

‘* Black-Heart ’’ Castings.—It is only necessary here 
to refer to a few of the most important pointe of differ- 
ence between these and ‘‘ white-heart ”’ go The 
same principles already detailed as laid down by 
Charpey and Grenet apply, and Moldenke gives the 
analysis of good ‘‘ black-heart’’ malleable castings as 
follows :—Si., 0.45 to 1.00 per cent.; S., up to 0.07 
per cent.; P., up to 0.225 per cent.; Mn., 0.30 per 
cent.; T.C., above 2.75 per cent. The principal 
differences are sulphur and the temperature of 
annealing, the latter of which is given as about 732 
deg. C., 1.e., 1,350 deg. Fah., or a minimum and maxi- 
mum of 677 deg. C. to 760 deg. C., i.e., 1,250 deg. Fah. 
to 1,400 deg. Fah. These temperatures are for cast- 
ings where the iron has been melted in the air or 
Siemens furnace, but for iron which has been melted 
in the cupola it is generally assumed that the anneal- 
ing temperatures should be about 100 deg. C. higher. 
This lower temperature as compared with British prac- 
tice for “‘ white-keart,’’ together with low sulphur and 
the presence of a little manganese, has the effect of 
precipitating the carbon as a very finely divided free 
or temper carbon, and at these low temperatures the 
larger form of graphite carbon is not formed. Also, 
only the skin of the casting is decarbonised, and imme- 
diately behind tke skin is a very high percentage of 
total carbon as temper carbon 

Pig-iron.—Apart from phosphorus in hematite, which 
can be controlled in the blast furnace within narrow 


limits, there is absolutely no regularity in the 
composition of the ores available for making 
kematite iron. Next, with modern methods of 


making pig-iron in a blast furnace 80 ft. high 


and a capacity of perhaps 20,000 cub. ft., con- 
taining upwards of 300 tons of minerals and 
making 150 tons of pig-iron per day, it is physi- 
cally impossible for the pig-iron maker to produce 


direct from the furnace absolutely regular grades of 
iron either in fracture or analysis, or both combined. 
What scientists call the alloy of carbon and jron— 
which, practically speaking, is pig-iron, or mOddified 
by the presence of other impurities—is a most unstable 
compound, if it is a compound, for there are strong 
reasons for assuming that so-called combined carbon is 
only a mechanical mixture of carbon and iron. In 
wen ie Po cast iron temperature is everything, and it 
may be well to point out first the possible variations of 
temperature, starting in the blast furnace, continuing 
through casting temperatures both on the pig beds and 
again in the foundry, and finishing with variations in 
temperatures in annealing. The added totals of all 
these variations have a most profound and important 
influence on the precipitation from combined to free 
carbon, the temperature influence per se being modified 
by the presence of silicon, sulphur, phosphorus and 
manganese. In direct-cast pig-iron it is absolutely im- 
possible for the ironmaster to guarantee that a given 
analysis will show a given fracture. A very simple 
illustration is that the same pig, even a 2-in. x 2-in. 
pig, will vary in the fracture from one end to the 
other on the simple ground of rate of cooling. 

A much more regular grade of pig-iron both in 
analysis and fracture, or both, can be obtained from 
refined iron; or by mixing these variable grades and 
running them into small pigs. It is quite true the 
Americans buy their malleable pig-iron to analysis, or 
chiefly on varying silicon contents, but their grading 
of pig-iron allows of pretty wide variations. It ts :— 
Sulphur, 0.05 per cent. max.; phosphorus, 0.225 per 
cent. max.; manganese, 0.60 per cent. max.; and sili- 
con, 0.75 per cent., 1.00 per cent., 1.25 per cent., 1.50 
per cent., 1.75 per cent., 2.00 per cent. There is no 
mention of percentage of catbon, the probability being 
that if this were also specified the pig-iron makers 
would decline the soaeihatines Experience teaches 


that the carbon varies slightly both in percentage and 
character ‘genie to conditions of smelting, and is 
also slightly modifie 


d by the analysis, but is rarely, 





if ever, under a suitable minimum. In a word, carbon 
percentages cannot be controlled in the blast furnace— 
particularly a modern one. 

_This American specification for grading malleable 

ig-iron gives very wide variation in silicon contents, 

or the malleable ironfounders there recognise that the 

only way is to take irons ‘of the silicons the ironmaster 
can give and to stock suck irons in their stock-yard, 
charging their furnaces with the silicon contents they 
require by mixing. In America, the malleable iron- 
founders use large open-hearth air or Siemens furnaces, 
which enables them to retain the molten metal in the 
furnace and oxidise the silicon until they have 
obtained a suitable fracture, which is not possible in 
British -general practice, because it is necessary to 
charge into the crucible or on to the cupola an iron 
of a suitable fracture which will produce with the 
materials mixed a white fracture in the casting, and 
if the metal at the spout of the cupola will not produce 
this white fracture, it has to & scrapped and re- 
melted. 

In his experience—which is the ordinary experience 
—the author has met with the following variations in 
silicon contents and fractures :—White, 0.18 per cent. 
to 0.88 per cent. ; spotted white, 0.32 per cent. to 1.00 
per cent.; hard mottled, 0.28 per cent. to 1.07 per 
cent. ; soft mottled, 0.53 per cent. to 1.14 per cent. ; 
No. 6, 0.63 per cent. to 1.09 per cent. ; grey, 0.70 per 
cent. to 1.56 per cent. and upwards. There was nothing 
in the carbon, sulphur, phosphorus and manganese con- 
tents to account for these variations, which are not by 
any means confined to one brand of iron, but the above 
figures amply illustrate that silicon content alone does 
not control or decide the fracture of pig-iron, or the 
fracture of the resulting malleable casting; hence, 
attempting to grade malleable pig-iron by variation of 
silicon contents cannot be relied on when it is possible 
to have grey and white iron of the same percentage of 
silicon. 

It would be quite simple for pig-iron manufacturers 
to follow the American metkod of grading by silicon 
contents rising by quarter per cent. Sopandines of frac- 
ture and giving the maximum sulphur, phosphorus and 
manganese, providing the ironfounder would take all 
further responsibility. The ironmaster would welcome 
such a form of grading, as it would relieve him of con- 
siderable worry and simplify the despatch and storage 
of his iron, but if he is pe i to advise this form of 
grading he would not do so because he knows that in 
order to obtain a given fracture of iron—particularly 
in mottled or white iron—the fracture of the iron 
before melting in the crucible or cupola must be known, 
and the ironfounder himself will no doubt confirm this 
experience. Therefore, fracture as well as silicon con- 
tents must be considered in grading malleable pig-iron, 
more even than in other foundry irons, because mottled 
irons are much more subject to “ chilling ” influences 
than grey. It is possible to partially disprove this 
statement in the laboratory, by using what it is custo- 
mary to use in making experiments, viz., ‘‘ washed ”’ 
iron containing carbon, but practically no. silicon or 
other impurities, which is melted n a crucible along 
with a known permentage of high-grade—say 50 per 
cent.—ferro-silicon. This is excellent practice for 
research work, and will give indications of the influence 
of a particular opeeity but it is sufficient to refer to 
some of the published tables of such researches to show 
that even under these ideal conditions there is no 
absolute regularity between analysis and fracture. In 
such circumstances it is clear that laboratory experi- 
ments cannot always be applied to works practice, 
although they give indications of what to expect under 
certain conditions. Works results do not always agree 
with laboratory results. 

There is, of course, ample room for the improvement 
of the present practice of grading by fracture only, 
and thus simplifying teatment in tke malleable foun- 
dry, but it is unwise to demand ifications within 
too narrow limits, and if the practically impossible is 
demanded by one side it is met on the other side by 
a blank refusal to even discuss matters. For instance, 
a demand for a spotted white fracture of practically 
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the same amount of mottle in every pig and in all 
parts of the pig is unreasonable, because in producin 
such a fracture the slightest variation in cooling wi 
make white iron; but as in pre-war, days there was a 
demand for white iron on the Continent because of the 
custom there of mixing grey and white irons, it was 
possible to supply the large home demand for a spotted 
white fracture. At the same time, a 5 white 
and a white iron are so very near akin that if they 
are practically the same analysis one can readily be 
used instead of the other. This is where the value of 
analysis is of material assistance; in fact, on the same 
analysis there need have been no distinction between 
these two fractures. No doubt the demand for spotted 
white has arisen from experience in melting this frac- 
ture alone in crucibles, but it should not be overlooked 
that there is a large gee ag of scrap from the cast- 
ings to be re-used. By using the cupola for melting, 
a hard mottled fracture can used so as to get the 
same fracture in the casting as would be obtained by 
melting spotted white in the crucible, because in the 
cupola silicon is reduced and sulphur slightly increased, 
both of which tend to harden the iron. The cupola 
becomes hotter as the melt proceeds, and if it is melt- 
ing for several hours it would be ible to get the 
same fracture on the same section of pig as that of the 
pig charged—showing the influence of melting tem- 
perature on fractures. 

Grading Pig-iron.—The question of phosphorus 
within the limite of 0.25 per cent. is a matter of com- 
aratively small moment if the iron is otherwise satis- 
actory. The greatest likely variable is silicon, and 
the » ae contents and the fracture depend primaril 
upon physical conditions rather than purely chemical, 
the percentage of silicon being determined by the blast 
furnace charge plus the working of that furnace, as is 
also the fracture of the iron quite apart from analysis ; 
and in a secondary manner the fracture—not the 
analysis—of the pig partially depends upon rate of 
cooling on the pig Further, these fractures or 
physical properties with normally cooled pig-irons per- 
sist from the iron as made in the blast furnace through 
the iron which may be refined, and as it is necessa 
to obtain a white fracture in the casting before anneal- 
ing, it is also necessary to consider fracture together 
with the analysis in the grading of pig-iron for malle- 
able castings. It has been shown—and this is con- 
firmed not only by the works’ experience of founders 
in this country, but also those of America—that the 
one aim is to get a white fracture before annealing, 
and the silicon contents in daily practice vary consider- 
ably in the unannealed, and consequently in the 
annealed castings. Before making this statement it 
has been confirmed from American practice. How- 
ever, as the majority—in number—of works in this 
country use crucibles and cupolas for melting, the 
simplest form of grading would be as follows :— 


Silicon. 
4 } White and spotted white { Under 0.40% 
lc 


of 
fractures together PA byt 





2a } Hard mottled and medi { Under 0.60% 
2b fractures together LOver 0.60% 
3a { Under 0.70% 
3b } Soft mottled LOver 0.70% 
4a ( Under 1.00% 
4b Grey 1 1.00/1.25% 
4c 1.25/1.50% 
Low 8. High 8. 
a ii -- 005% max. 0.25% max. 
. gan «« CR w 0.20% 
Man. -- 0.60% 0.40% ,, 


In both cases the sulphur would be increased on good 
melting by 0.02 per cent. in the crucible and by 0.03 
per cent. in the cupola, and in each the manganese 
would be slightly reduced ; in the case of the low sul- 
phur iron leaving a slight excess of manganese which 
would exert a “ malleable’ influence and generally 
tend to solidity of casting, as well as give greater 
fluidity in the molten metal, whilst not materially— 


if at all—affecting the annealing, except to assist in 
keeping the grain or fracture close. Such a form of 
grading would be of material assistance to the iron- 
ounder because if the sulphur, phosphorus and man- 
ganese were fairly constant and a maximum percent- 
age, the only thing which need be considered by him 
is silicon, for the total carbon—particularly in cupola 
melting—can be left to take care of itself, as this will 
not materially vary in any particular brand of iron. 

Under the above form of grading, supposing a foun- 
dry using crucibles found grade ib suited best; then 
mixing in equal proportions grades la and lc would 
give them grade ib. Again, what would be an equally 
satisfactory mixture and would be almost sure to pro- 
duce an equally good white fracture would be a 
mixture of grade la, say Si. 0.20 per cent. to 0.40 per 
cent. white fracture, and grade da. say Si. 0.40 per 
cent. to 0.60 per cent. hard mottled fracture ; averag- 
ing silicon 0.30 per cent. to 0.50 per cent. white frac- 
ture. The fact that the fracture of grade 2a has such 
a low silicon indicates that the total carbon is higher 
than grades la, 1b, and lc, and therefore the risk of 
a slightly lower silicon in the casting is allowable. 
This illustrates the value of fracture as a guide to 
total carbon contents, and it is sufficiently accurate 
for all practical purposes. To demand that the iron- 
master should keep total carbon within narrow limits 
would not only add considerably to the cost, but pro- 
bably no ironmaster would be willing to guarantee 
total carbon contents and risk rejection. of his iron 
when the fracture is such a ready substitute, and with 
little exception sufficiently accurate for practical 
purposes. 

The same method of mixing would not do for use on 
cupolas. Grade la would be, and 1b might be too hard 
to use alone, because the silicon might be too low for 
good annealing, for unlike crucible melting, the cupola 
materially hardens any grade of iron on melting. For 
example, a v hard mottled iron—nearly spotted 
white and low in silicon—might even turn white if 
melted in the cupola and cast into the same section— 
say 2-in. x 2-in. pig—but if the pig were 3-in. x 3-in. 
the fracture would be likely to be spotted white. One 
reason for this is that the percentage of silicon in the 
pig: is®reduced on melting the iron in the cupola by 
nearly 0.25 per cent., and hence the solidification of the 
molten metal is liable to be much quicker by being 
chilled, and in mottled grades of iron, the quicker the 
cooling the whiter the iron. Therefore the following 
mixing would be suitable :— 

(1) le could be used alone. 

(2) 1a, say Si. 0.40% to 0.69% white fracture. 

>, &. 0.60% to 0.90% hard mottled fracture. 


2 {1.00% to 1.50% 
0.50% to 0.75% =0.625% 


2 
Deduct oxidation loss 0.20% 
Contents of casting, about silicon. .0.425% 


(3) In the same way 2a. and 2b. could be mixed in equal quanti- 
ties, and give an average hard mottled. 

(4) Also 1b. and 2a., and so on. 

Continental Grading.—It has been the custom on the 
Continent. generally to use only white and grey malle- 
able irons and mixing these two grades—whether melt- 
ing in crucible or by cupola—in varying proportions 
to suit the class of casting being made, and also to 
suit the method of melting. Using these two grades 
only would simplify grading considerably, but great 
care must be taken to have exact proportions. 


Analyses of Castings.—Fairly typical analyses for 
the average size casting are as follows :— 








Low sulphur. High sulphur. 
Silicon 0.50% to 0.60% 0.50% to.0.50% 
Sulphur 0.06 0.25% max. 
P 0.15 0.15 
Manganese 0.40% 0.209, 


In ordinary everyday practice, however, silicons in 
castings usually vary from perhaps 0.50 per cent. to 
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0.80 per cent., and hence on the same section of cast- 
ing silicon 0.80 per cent. would anneal easier than 
0.50 per cent. On the same sections this would not 
make material difference, although it would be better 
if silicons could be more regular. Again, if the silicons 
were constant, and the thickness or sizes of castin 
varied somewhat, this again would not make material 
difference, for in both these cases the difficulty can be 
and is largely overcome by placing the larger castin 
in the annealing oven in the region of the greater heat. 
But where the difficulty may and does arise is chiefly 
if the large castings contain less silicon than the 
smaller, as in this case there is the risk of either 
under-annealing the larger castings, or of over-anneal- 
ing the latter, when both are annealed together. Even 
with Siemens and air furnaces there are exactly the 
same difficulties, but as the outputs are so large it is 
the custom to anneal in one oven the castings nearest 
in size, and consequently the only risk is varying silicon 
in the same size castings. 

Reject Gantings it has been customary to sell the 
reject annealed castings to makers of annealing pans 
as the simplest way of getting rid of these wasters, 
but they can be used again for making new castings. 
It is not possible, however, to use any but a very 
small percentage in the crucible, chiefly because the 
castings contain a substantially lower total carbon than 
the pig-iron used, which raises the melting point of the 
castings to a higher temperature than that which it is 
customary to use to obtain fluid metal from the pig- 
iron. In cupola practice, however, the melting of the 
iron in contact with coke and its passage through the 
coke adds carbon to any material which is low in total 
carbon, such as annealed castings and steel, and there- 
fore it is possible to mix these reject castings with the 
cupola mixture when making new castings. The 
danger, however, is again a question of difference in 
melting temperature. It can be obviated by melting 
the reject castings along witk a soft mottled or grey 
pig-iron, running these into pigs, and then using these 
pigs along with new pig-iron, either in the crucible or 
cupola, but particularly in the latter. 

Steel.—Practically the whole of the above remarks 
also apply to steel, only in a much stronger degree 
when mild steel is particularly concerned and because 
of the very low total carbon—compared with pig-iron 
it is negligible—the temperature necessary to melt 
mild steel as compared with pig-iron being 250/300 
deg. C., or 20 per cent. to 25 per cent. higher. Hence 
it will be readily seen that great care and experience 
is necessary in using steel for mixing, and. the iron 
used with it should be grey or nearly so, depending 
on the percentage of steel used. 

Types, of Furnace for Melting.—The following re- 
marks on furnaces are given in view of the compara- 
tively small outputs of possibly 90 per cent. of the 
malleable founders of Britain, and do not apply in 
the case of the very large outputs met with in America, 
where undoubtediy the Siemens or air furnace can be 
much more and efficiently ‘used. 

The crucible is undoubtedly the ideal form of melt- 
ing, for if the fracture and analysis of the pig-iron 
used is known, the composition of the casti can be 
regulated within very narrow limits and varied slightl 
more or less to meet the composition best suited to oe | 
size of casting, so as to anneal several sizes together 
in the same oven. Whilst ideal, the output is limited, 
and the cost possibly the highest of any form of melt- 
ing, but it is an excellent method of melting in the 
case of very small outputs. 

The advisability of using the Siemens furnace de- 

ends entirely on output. The first cost of building is 
high, whilst the cost of melting depends on how many 
charges are got out during the day, and on keeping 
the furnace hot overnight. The size of the furnace 
has also something to do with the cost of melting, par- 
ticularly in regard to repairs. .The Siemens furnace 
requires an experienced man as melter. The furnace 
itself is ideal if the output of the foundry is sufficiently 
large to keep one going, for iron of practically an 
grade may be charged providing it is sufficiently hig 
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in silicon to allow of a minimum oxidation of say 0.50 
per cent. Should the first sample from the molten 
metal show too soft, the metal can be kept in the bath 
and silicon further oxidised until a white fracture is 
obtained in the sampling of the bath. Then the metal 
is tapped into ladles. hilst the metal is being run 
out in a sufficiently fine stream to allow of its Leing 
caught in small ladles, the silicon in the metal in the 
furnace is still being oxidised. Hence the first few 
ladles of metal are higher in silicon than the last few 
ladles, so that variations in silicon in castings are by 
no means confined to British practice and due to our 
methods of grading. A white fracture in the Lard or 
unannealed casting is all-umportant—even if the silicon 
contents of castings vary. It is far more im 

than a definite narrow percentage of silicon in the 
castings. 

The air furnace—unlike the Siemens furnace—is an 
inexpensive one to build, but the cost of working it is 
higher, chiefly because of the fuel. It is not so easy 
to get the metal hot and clear melted as in the Siemens. 
The great advantage of both the Siemens and the air 
furnace is that the metal is ‘‘ cleaner.”’ 

There have been attempts made—particularly on the 
Continent—to introduce the converter method of 
making malleable castings, but it has not proved 
successful. The critical period of ‘‘ blow’’ to obtain 
malleable is so short that the least error and the molten 
metal passes into the stage of a high carbon steel 
which will not anneal at malleable temperatures. In 
addition to this, it requires a big output of castings 
to keep even a small converter plant going. 

The cupola has the advantage of being, next to the 
crucible, the most simple form of molting furnace. 
The comparative cost of melting in the cupola, Siemens, 
and air furnaces can be put approximately in the ratio 
of 1; 2: 3; i.e., if the cupola cost 12s., the Siemens 
would cost 24s., and the air furnace 36s. per ton. The 
Americans say t castings from cupola melted iron 
take longer to anneal, presumably on the same silicon 
and manganese analysis, but unless the sulphur is 
higher there is no apparent reason for this. Sulphur 
is, of course, increased by melting in the cupola, not 
more than perhaps 0.03 per cent. if the coke is fairly 
pure, but even with the several remelts of scrap this 
should not exceed 0.10 per cent. For ‘ black-heart ”’ 
practice this would be objectionable, but it is not so 
for British ‘‘ white-heart.’ 

Particular attention has been drawn to the question 
of pig-iron, because there appears to be a tendency to 
demand a form of grading within limits which are too 
narrow to be acceptable to all parties, and the iron- 
master’s difficulties must be considered, for any method 
of grading must be such as can be readily met by him. 
Conducting experiments in crucibles by melting white 
iron containing no silicon together with given percen- 
tages of very Piet-gvede ferro-silicon, so as to produce 
a given percentage of silicon in the test piece to be 
treated, is no guide in fixing a specification to be regu- 
larly met under modern blast-furnace conditions. As 
has been pointed out, the fracture of the pig-iron is 
most important to the malleable ironfounder who uses 
the crucible or cupola for melting, and this fracture is 
not “ controlled ’’ by chemical analysis, nor is the 
fracture in any particular size of casting; and if this 
principle were recognised and accepted by the iron- 
founder it would materially assist in coming to a proper 
understanding on the question of suitable grading, 
which is eminently to be wished for if suitable material 
is desired to uce the best castings. 

In conclusion, the author states that in Great 
Britain our output of malleable castings is only some- 
thing like 6 per cent. of that of the United States. 
(The discussion on this paper will be printed in our 

next issue.) 
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An Engine Cylinder Pattern.—Il. 





By Joseph Horner. 


In this article the construction of the core boxes 
for the pattern previously described is explained. 
The scheme of coring adopted may be briefly noted. 
The cylinder bore and the guide portion are made, 
as stated, in a single core, united with the narrow 
neck of the stuffing box. Here the alternative of 
separate cores suggests itself, which would permit 
of sweeping the cylinder core on a bar, thus avoid- 
ing some core-box work, but it is not worth the 
timber and time saved in the case of standard 
patterns, often used. By making the two in one 
continuous core, with stiff rods passing through the 
stuffing box neck, the alignment of the two, which 
is of first importance, is assured. Though the neck 
is slender, this is compensated by the thorough 
way in which the core receives support at the outer 
ends of the cylinder and the guide, and at the 
sides, where the core cuts through the foot and 
through the body of the guide. The steam chest 
core is carried by one print, and those for the 





in this box the portion A takes out the cylinder 
bore. It is most conveniently made by framing 
sides and bottom, glueing angle pieces in, and 
working the curves as shown. The risk of shrinkage 
of the wood is minimised. Other constructions 
might be adopted, but this is as good as any. The 
guide portion of the box seen to the right of the 
cylinder bore has its enclosing outlines formed 
with bottoms and sides. The largest depth is that 
of the print M, in Fig. 10, in the previous article, 
and the greatest width is that over the prints M 
and N in Figs. 7 and 10. Blocks are fitted on the 
bottoms and shaped to give the depth of the 
print N in Fig. 9, and the curves and the widths 
of the guides F in Figs. 2 and 3. The sectional 
view to the right hand shows the stuffing box e 
with its four flanking ribs, one of the blocks f 
which form the end flanges of the foot C (compare 
with Fig. 2), and one of the blocks g that provide 
the curved ends of the opening in the sides of the 
guide, compare with Figs. 1 and 2. The dotted 
line h has no existence in the core box. It merely 
indicates where the face of the flange C terminates 
(compare with Fig. 2), the rest being the print 





























































































































steam passages are made separately and inserted 
in it. The core boxes are illustrated in succeeding 
figures. 

The construction of the main box is shown in 
the group of Fig. 13. It is made in two principal 
parts, which are jointed with battens. Its rela- 
tion to casting and pattern is to be seen on a com- 
parison of Figs. 2, 7, and 8, in the previous article. 
One half box is shown lying open in the joint face, 
flanked by cross sections of the box, complete to 
right, and left, and the method of jointing the two 
portions is seen below. 





width. Similar lines terminate prints K and L. 
The end view of the box at the right shows the 
fitting of the blocks for the portion L of the core 
that fills the end print. It is blocked up similarly 
t» the round part K for the cylinder end. The end 
of the box is not shown closed, which is not neces- 
sary, though it might be done. The core maker 
holds q flat piece of wood against the end while 
ramming that part of the core up square. The 
most secure method of uniting the two parts of the 
box jointed at j is shown by the detail in the lower 
portion of Fig. 13. Long battens are screwed on 
the backs of the main box sections, and the differ- 
ence in depth is made up with the packings k, k. 

The steam-chest core box is shown in Fig. 14. 
If this is compared with Figs. 2, 4, 7, and 9 in the 
last article, the relationships of the various details 
will be obvious. The dotted line ! in Fig. 14 indi- 
cates the face of the casting, the supplementary 
portion to the right being that which fills the print 
impression O in Figs. 7 and 9. The block m, with 
its ribs, corresponds with the metal round the pas- 
sage and exhaust cores in Fig. 2, and the three 
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nee which it carries are those for these cores. 
e blocks p, p, next the ends of the box, give the 
metal of the flange and the stuffing box in Fig. 2, 
and those at top and bottom q, q, the metal there, 
(compare with Fig. 4), but the top block is removed 
from the upper portion of Fig. 14. 

Fig. 15 is the steam passage box, which may be 
compared with Figs. 2 and 5. The drawing is self 
explanatory. Fig. 16 is the exhaust box, to be 
compared with Figs. 2, 4, and 5. Made thus, the 
passage cores are inserted and cemented in the 
steam chest core as in Fig. 17, being held in their 
places with wires and cemented round with clay 
wash, and their vents brought into the steam chest 
core into a body of cinders, and so out at the face 
which abuts against the print face. 

An alternative to this, which is not infrequent, 
is to ram these cores all together as one piece in 
one box, which saves the trouble and the slight 
risks that are incidental to bringing off the air 
through the print joints. But the * is rather 
more troublesome to make, and the core rods and 
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vent strings are not so easily laid in centrally in 
the confined spaces. For these reasons it seems a 
simpler matter to make the cores separately, and 
unite them after they have been dried. 

A box is made for the core to take out the 
waste oil cup E, in Figs. 1 and 2, the print for 
which is seen in Fig. 6 in the first article. 








Output of Iron Ore in 1916. 


According to the Home Office returns, now 
issued, the output of iron ore in the United King- 
dom in 1916 from mines under the Coal Mines Act 
was 5,648,602 tons, valued at £2,227,329, as com- 
pared with 6,080,218 tons, valued at £1,875,872, in 
1915; from mines under the Metalliferous Mines 
Act it was 1,752,614 tons, valued at £2,566,258, in 
1916,. as against 1,795,887 tons, valued at 

* £1,979,201; and from quarries 6,093,442 tons, 
valued at £751,575, in 1916, as against 6,358,907 
tons, valued at £732,578, in 1915. The total 
was thus 13,494,568 tons, as compared with 


14,235,012 tons in 1915, and 14,867,582 tons in 
1914, 


The, pig-iron obtainable from the total 
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output in 1916 is returned at 4,319,096 tons, as 
against 4,567,351 tons in 1915, and 4,786,090 tons 
in 1914. Including imports, the total ore available 
for blast furnaces in the United Kingdom in 1916, 
exclusive of mill and forge cinder, was as follows :— 








1915. 1916. 

° Tons. Tons. 
Output in the U.K. .. ee +-| 14,235,012 13,494,658 
Imported (excluding “ purple ore ”’). 6,197,155 6,933,767 
“ Purple ore ” imperten oe os 677,600 712,497 





21,109,767 21,140,922 
1,684 1,118 


Exported 
Total 





21,108,083 21,139,809 

















BAUXITE AND ALUMINIUM IN THE UNITED 
STATES.—According to statistics prepared y Sq: U.S. 
Geological Survey the output of bauxite in the United 
States in 1916 was 425,100 long tons, an increase of 
43 per cent. over 1915. It is estimated that of this 
total output producers of aluminium consumed about 
300,000 tons, makers of chemicals about 80,000 tons, 
and makers of abrasives and refractories about 45,000 
tons in 1916. Though the domestic consumption in 
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1916 also increased 43 per cent. over the consumption 
in 1915 domestic deposits were apparently able to sup- 
ply the whole demand and still leave some bauxite for 
export. The value of primary aluminium produced in 
the United States in 1916 was £6,780,000, an increase 
of 108 per cent. over 1915. This increase is, in part, 
due to the higher price, but is also due in a consider- 
able degree to the greater output of primary aluminium 
in 1916 than in 1915. e value of secondary 
aluminium produced from scrap in the United States 
in 1916 increased more than 300 per cent. over 1915, 
owing in part to the greatly increased price, but also 
to ter recoveries of aluminium from scrap. The 
value of the total domestic uction of new metal 
and metal produced from scrap in 1916 was £11,466,099, 
as compared with £4,416, in 1915. The value of 
imports of aluminium has continued to decline, but the 
value of exports has greatly increased. The Aluminium 
Company of America is now operating four electrolytic 
aluminium plants in the States. They are those at 
Massena and Niagara Falls, N.Y.; Maryville, Tenn. ; 
and Badin, N.C. The Badin plant was started in 1916, 
and was expected to be in full operation in 1917. This 
plant, construction of which was begun by French 
capital, was taken over by the American company in 
1915, and completed. It is estimated that its capacity, 
when in full operation, will be about 22,000 short tons 


a year 
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Utilising Burnt Sand. 





A series of experiments to determine the most 
economical methud of mixing and blending sands 
for foundry facings and utilising burnt sands was 
described in a Paper read by R. F. Harrington, 
at the recent Boston meeting of the American 
Foundrymen’s Association. 

The methods of sand-testing used were the bond 
test, the sieve test, and the transverse-strength 
test. The first study was the replacement of the 
sand ordinarily used by a sand carrying 20 per 
cent. higher bond, which, because of the high bond 
or active clay substance present, allowed the use 
of 10 per cent. more old sand in the mixture. 
The properties of the two sands were :— 


Original Mixture 

mixture. No. 1. 
Jerseysand No.3 .. ae od 72 62 
Old sand... bs wa -_ 20 30 
Sea coal ae ves a ee 8 8 
Total bond oe a A 307 435 
Transverse strength, grams 440 396 


Another mixture consisting of 47 per cent. of 
Jersey sand, 44 per cent. of old sand, 1} per cent. 
clay and 7} per cent. of sea coal gave a total bond 
of 434 and a transverse strength of 226 grams. 
While the bond and texture had been maintained, 
scabbing appeared on many of the castings. 
Mixing by machine partially overcame the diffi- 
culty, but an attempt to decrease the amount 
of new moulding sand by the further addition 
of clay showed conclusively that the limit had 
been reached unless a better blending of component 
parts was made possible by some other type of 
machine. 

The only advantage to be gained in the opera- 
tion of the mixer was that it usually permitted 
the same mixing at a lower labour cost per ton. 
A careful study of the mechanically and hand- 
mixed sands under the microscope revealed no 
marked difference, in so far as the coating of the 
burnt grains of sand with the new sand and clay 
was concerned. Results of the breaking of trans- 
verse test bars also revealed no greater tenacity 
of the grain particles, which would be a criterion 
of the thoroughness of mixing. 

To increase the efficiency of all new materials 
used in the facing by more complete blending, a 
so-called pan muller was purchased. This machine 
consisted of a cylindrical pan, with a bottom of 
cast-iron, about 5 ft. dia. and sides of sheet 
steel about 1 ft. high. Resting in this pan were 
two heavy cast-iron rolls approximately 2 ft. dia. 
and 8 in. wide. These rolls were held in position 
by guides which allowed revolution only about their 
respective axes, due to contact with the pan and 
its contents. 

While awaiting the arrival of the muller the 
mixture No. 2 was used in the foundry for a 
period of about two months. This mixture, which 
used 1} per cent. of Jersey fire-clay, together with 
a high-bonded Jersey sand, was mixed in a mixer. 
Eventually it replaced the mixture previously used 
with a consequent saving of approximately 22 per 
cent. of new material, or approximately 4s. per 
ton of facing mixed. 

The first test employing the muller as a means 
of mixing was made for the purpose of determin- 
ing the effect of the mulling action on the 
character of the facing. The effect, so far as in- 
creased efficiency of all new material added is 
concerned, is best shown by the results recorded 





below. They represent the breaking loads on three 
sets of bars made from the same mixture of sand, 
but mixed by hand, in the mixer, and in the 
muller, respectively. 

From the following data it is seen that the 
mixer offers no better means of mixing so far as 
the strength of the sand obtained is concerned, 
but that the muller does by its peculiar action 
offer a far more efficient means of mixing oF 
blending. The results of the tests were :— 





Hand pre Machine Muller 
Rare ad 0.1 mixture No. 2. mixer No. 3. 
Bars. Ounces. Bars. Ounces. Bars. Ounces. 

A 9.5 A - 100 A 12.5 
B 10.5 B 9.5 B 13.5 
Cc 10.5 Cc 10.5 Cc 14.5 
D 10.5 D 11.0 D 12.5 
E 10.0 E 9.5 E 10.5 
F 11.0 F 10.0 F 14.0 
G 10.3 G 9.5 G 14.0 
H 10.0 H 10.0 H 12.0 
I 10.0 I 10.0 I 13.0 
J jo an J - SO J se: a 
Average 10.3 Average 10.0 Average 13.0 


The first sand mixtures for facing purposes pre- 
pared in the muller varied in clay content from 
1 to 7 per cent. and in new sand content from 
10 to 50 per cent., these mixtures making use of 
varying proportions of new sand and clay, in some 
instances consisting of clay and old sand only, 
and in other instances of only new and old sand. 

After a long series of experiments, it was found 
that the bond test could no longer be used as a 
means of measuring the strength of the sand, the 
muller so increasing the effectiveness of the mixing 
as to make bond tests no longer comparative. The 
transverse test and a mechanical analysis were 
found to be the most satisfactory for judging the 
character of a sand. The mixtures given in the 
following table were finally decided to be the 
best for the foundry in which the experiments 
were conducted :— 


Mixture Mixture Mixture 
No. 3. No. 4. No. 5. 
Old sand on ae 60 57 57 
Jersey sand 7 ‘* 30 15 — 
Beach sand .. me _ _— 20 
Clay os ee 34 — —_ 
Millville gravel _ 20 15 
Sea coal ke 63 8 8 
Total bond “ a) 441 383 262 
Transverse strength, grams. 355 310 210 


These mixtures all received 1} min. mulling 
action, and although prepared for different 
classes of castings, they are based on the principles 
of the use of such proportions of new sand, old 
sand and clay as to give a facing which would not 
when in contact with the hot metal be subject 
to scabbing or blowing. 

The comparative new material costs of the 
different mixtures were as follows :— 














Original mizture. ‘ Mizture No. 8. a 
s. d. s. d. 
72 % Jersey at 16s.8d. 12 0 30% Jerseyatiés.8d...5 0 
8% Sea coal at 37s.6d... 3 0 Hl ppenybedryt ng oo 8. Oh 
64% sea coal at 37s.6d... 2 5 
15 0 
8 5t 
Mizture No. 1. ure 4 
62% Jersey at 16s.8d...10 4 15% Jerseyatiés.8d...2 6 
8% Seal coal at 372.6d... 3 0 ville ati6s.8d. 3 4 
8% Sea coal at 37s.6d... 3 0 
13 4 
8 10 
Micture No. 2. Mizture No. 5 
47% Jersey at16s.8d .. 710 20% Beach at 6s. 8d ot @ 
1 @ Clay. at 200. 2. * oF 15% Millville at 168.8." 2 6 
74% Sea Coal at 37s.6d. 2 9% 8 % Sea Coal at 37s. 6d... 0 
610 
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Sheffield Association of 
Metallurgists and Metallurgical 
Chemists. 


There has recently come into being, under this 
title, what promises to be a very valuable addi- 
tion to the list of technical associations. The aims 
and constitution will best be seen by reference 
to the rules, from which the following are 
abstracted :— 

The objects are (1) to provide an Association, 
with local headquarters and library, in which 
chemists and metallurgists and others interested 
in the scientific side of the industries of the district 
may meet together; and (2) to deal with local 
interests in any national or other movement, 
having for its object the raising of the professional 
status of scientific workers. 

Full Membership is open to men who, having 
attained the age of 24 years :—(a) -Have suitable 
academic qualifications (Degree or Associateship 
of any University or University College, the Insti- 
tute of Chemistry, or any adequate equivalent sub- 
sequently agreed upon), together with three years’ 
experience in a recognised laboratory or some 
approved practical metallurgical department. (b) 
Have not the above academic qualifications but are 
of good professional standing, and, in the opinion 
of the Council, have had over eight years’ respon- 
sible work and have a sufficient theoretical 
knowledge. 

Associate Membership is open to men who are 
21 years of age, and are possessed of academic or 
other accepted qualifications as for full member- 
ship. Associate Members on attaining the neces- 
sary qualifications must submit themselves for elec- 
tion to full membership. 

Students.—The admission of Student Members 
will come up for consideration at a later date. 

Associates are men over 24 years of age who, 
whilst not qualified for membership, yet occupy 
responsible technical positions and are fitted, in 
the opinion of the Council, to take part in the 
discussions and enjoy the amenities of the Asso- 
ciation. 

The Council have the power to elect as Honorary 
Members men of high standing in the metallur- 
gical and allied industries. 

The entrance fee is one guinea for Members and 
Associates, and half-a-guinea for Associate Mem- 
bers. The annual subscriptions are as follows :— 
Full Members and Associates, two guineas; Asso- 
ciate Members, one guinea. 

A general meeting is to be held once a year, in 
the month of December, and be called the Annual 
General Meeting. Monthly meetings are to be held 
the first Monday in the month for the discussion 
of papers and matters of interest to the members. 
Informal weekly meetings are to be held on the 
Monday of each week. It is intended that when 
suitable premises are obtained procedure will then 
be on club lines, in addition to the above arrange- 
ments. 

The officers elected are as follows :—President, 
W. H. Hatfield, D.Met., metallurgist (J. Brown 
& Co., Ltd., Thos. Firth & Sons, Ltd.). Vice- 
Presidents, Thos. Swinden, D.Met., metallurgist 
(S. Fox & Co., Ltd.); J. H. 8. Dickinson, 
Assoc.Met., metallurgist (Vickers, Ltd.); J. C. W. 
Humfrey, M.Sc., B.A., chief analyst, Admiralty, 
Sheffield; P. B. Henshaw, Assoc.Met., (technical 
director, Kayser, Ellison & Co:, Ltd.). Hon. 
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Treasurer, L. Dufty, B.Met (chief chemist, Sir J. 
Jonas & Colver, Ltd.). Hon Secretary, G. R. 
Bolsover, Assoc.Met., 31, Rossington Road, Brocco 
Bank, Sheffield. Council, J. W. Ashbury (chief 
chemist, J: Brown & Co., Ltd.), T. Baker, D.Sc., 
F.1.C., M.Met. (metallurgist, Steel, Peech and 
Tozer), C. E. C. Clark, Assoc, Met. (metallurgist, 
Rowland, Needham & Co.), B. Derby (chief 
chemist, Cammell, Laird & Co., Ltd.), T. G. Elliott, 
F.1.C. (chief chemist, Hadfields, Ltd.), J. Evans, 
F.1.C. (city analyst), B. Methley, F.I.C. (chief 
chemist, Steel, Peech & Tozer, Ltd.), R. Tyler, 
F.I.C. (chief chemist, T. Firth & Sons, Ltd.). 

The importance of applied science in the national 
organisation has long been recognised by all think- 
ing men in the industrial world and needs little 
mention here, since few are unaware of the 
triumphs achieved by the alliance between science 
and industry. The primary object of the new 
Association is to make this ellen still more 
effective and by facilitating personal contact be- 
tween applied scientists, metallurgists, chemists, 
physicists, engineers, etc., to lead to a broadened 
outlook and a freshening of ideas which should be 
of the greatest possible value to all concerned. 
The senior members of the profession, incidentally, 
will be able to assist the younger members in de- 
veloping their thoughts and studies in the direc- 
tion in which they can be of most service to the 
industry. 

The formation of the club as headquarters will 
provide for a long-felt want in the district. As 
members of the works staffs will be welcomed, a 
particularly happy result should be obtained from 
such intimate contact between the scientific worker 
and the man in charge of operations in the works. 
The contact thus obtained should have two results ; 
in the first place the scientific man will, in a 
pleasant and effective manner, discover, if, indeed, 
he has not already done so, that he has much to 
learn from the observant works man; whilst, in 
the second place, the works man will have the 
opportunity of appreciating purely scientific work 
and be led to consider more closely its daily applica- 
tion in works practice. Mutual appreciation and a 
broad outlook between the two sections will materi- 
ally help to make effective that increased applica- 
tion of science to industry which must be the order 
of the day. sie 

Apart from its local activities, the Association 
intends to co-operate with other similar organisa- 
tions to form a National Applied Science Associa- 
tion. The promoters hope that every assistance 
will be forthcoming to make the project a success, 
and that all members, both of the profession and 
of the works staffs, not only in the iron and steel, 
but also in the non-ferrous and allied industries, 
who consider themselves eligible will put their 
names forward for election. 








INSTITUTE OF METALS.—The annual general 
meeting of the Institute of Metals will be held in the 
rooms of the Chemical Society, Burlington House, w.1, 
on March 13 and 14 next. The presidential address will 
be deliverea and several Papers read and discussed on 
the first day, and further Papers, including the Fourth 
Corrosion Report, will be read on the second day. A 
detailed programme of the meeting will be issued in 
February. A ballot for the election of members will 
be held in connection with the meeting. Forms 
application for membership can be had, and should 
be returned not later than noon on March 6 to the 
Secretary, 36, Victoria Street, Westminster, S.W.1. 
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Fuel Oil and its Applications. 





Under the above heading a lecture was given by 
Mr. A. F. Bani (of the Anglo-Mexican Petro- 
leum Company, Limited) before the Gloucester 
Engineering Society, at Gloucester, on the 15th 
inst. After a survey of the production and trans- 
port of fuel oil he passed on to a summary of its 
applications and proved advantages in comparison 
with coal. An abstract of his remarks is 
appended. 

Oil -Furnaces.—Apart from the use of fuel oil 
for steam raising, there are vast numbers of in- 
dustries using direct heat in which oil is displac- 
ing coal, coke and gas firing. These include metal- 
lurgical and industrial processes such as brass- 
melting, case-hardening, annealing, tempering, 
glass-making, rivet and bolt making, rivet-heat- 
ing, lead-refining, crucible furnace work, tyre- 
heating, etc. 

General Advantages.—Briefly stated, the advan- 
tages realised in the use of oil for industrial fur- 
naces are:—(l) Increased output of plant. (2) 
Reduction in cost of fuel required for a given 
amount of work. (3) Saving in time taken by the 
operation resulting in reduced labour cost and 
increased output of plant. (4) More uniform re- 
sults owing to perfect control of furnace tempera- 
ture. (5) Less waste owing to imperfect work, 
breakage, loss of metal, etc., according to the class 
of work for which the furnace is employed. (6) 
Individual heats can be run and furnaces shut 
down without waste of fuel. (7) No cleaning out 
of furnaces is necessary after a day’s run; there 
are no ashes to dispose of, and the whole manipu- 
lation of the furnaces is less irksome to the opera- 
tor. (8) Prolonged life of crucibles. (9) Less floor 
space required and cleaner conditions in factories. 

Calorific Value.—The calorific value of Mexican 
fuel oil 1s about 18,900 B.T.U. per lb., as compared 
with coal, which usually varies between 11,590 
and 14,500 B.T.U. per lb. according to the nature 
and quality of the coal. There is, therefore, an 
increase of from 30 to 64 per cent. in the heating 
value of oil as compared with coal, weight for 
weight. 

Higher Efficiency.—The thermal efficiency of an 
oil-fired boiler is much higher than that obtained 
with coal firing, as there is perfect smokeless com- 
bustion of the fuel. The efficiency of the great 
majority of coal-fired boilers in this country under 
average working conditions does not exceed 65 
per cent., whereas experience with oil firing shows 
that 80 per cent., and sometimes more, of the 
theoretical heat value of the fuel is recovered. 

Other advantages are uniformity, saving in 
storage, saving in labour, flexibility, absence of 
smoke and ashes, and facility in handling. 

Burners.—The burners used for fuel oil are of 
three types, and are operated either by air, steam 
or pump pressure and temperature upon the fuel 
itself, to break up the fuel—which has been ren- 
dered more fluid by heating coils in the fuel tank— 
into a finely atomised dust or spray. Worthy of 
mention among burners are’ the following :—(1) 
Air—Alldays & Onions’, Bretts’, Kermode’s, Lucal, 
Mexican, Monometer. (2) Steam—Holden, Ker- 
mode’s, Lucal. (8) Pressure~--Kermode’s, Meyer- 
Smith, Wallsend Slipway, White, and several other 

ypes. 

(1) Air-jet burners use air as an atomising 
agent from 4 Ib. to 50 Ibs. per sq. in., but in 


general industrial practice, air at a pressure of 
about 2 lbs. per sq. in., and at a temperature up 
to 200 deg. F., gives the most satisfactory results. 
Exceptional cases‘may call for higher pressure. 
The fuel oil should reach the burner nozzle at a 
temperature of about 110 deg. F. 

(2) Steam-jet burners use steam as an atomis- 
ing agent from 20 Ibs. to 150 lbs. per sq. in., but 
in general land boiler or locomotive practice, 
steam at a pressure of about 50 lbs. -per sq. in. 
and preferably superheated, gives the most satis- 
factory results. With both air and steam burners 
further economies are obtained, if the induced air 
for combustion is also preheated. 

(3) The pressure system of oil burning entails 
the use of pumps, heaters and filters, and may be 
described as follows:—The fuel oil is sucked by 
means of pumps from storage-tanks through 
duplex suction strainers (one of which can be 
cleaned while the other is in operation) and dis- 
charged through steam-heated fuel-oil heaters and 
duplex discharge strainers, similar in design and 
operation to suction strainers, to control valves to 
burners on boilers or furnace fronts. The burners 
in operation are controlled by means of these 
valves, the quantity of fuel oil consumed per hour 
being governed generally by the size of orifice in 
the burner nozzle. 

The following figures of actual working results 
were included amongst other data in the Paper :— 

Crudall burner, melting aluminium, one oil-fired 
furnace doing the work of nine coke-fired. Metal 
melted in oil furnace in twenty days, 33 tons 5cwts. 
2 qrs. 20 lbs. Quantity of oil consumed for above 
quantity melted, 8444 gallons, or 14 gallons per 
ewt. Consumption, about 4 gallons per hour. 
Consumption of oil per 100 lbs. of metal melted, 
10.3 per cent. It was recorded that with fuel oil 
the crucibles lasted 16 days, as against 12 to 15 
days with gas. Cost of oil per ton of metal 
melted, taking oil at 55s. per ton delivered, 5s. 
6.7d. 

Alidays & Onions Charlier Tilting Furnace, 
melting yellow brass; 600 lbs. melted in 40 
minutes; consumption, 12 per cent. Melting red 
brass (i.e., G.M.), 600 lbs. melted in 50 minutes; 
consumption 15 per cent. 

Morgan’s Patent Tilting Furnace, melting 
yellow brass; 450 lbs. melted in 50 minutes; con- 
sumption, 12.5 per cent. Melting red brass (i.e., 
G.M.); 450 lbs. melted in 60 minutes; consump- 
tion, 15 per cent. 

Bridford Furnace, melting yellow brass; 40 lbs. 
melted in 30 minutes; consumption, 12.5 per cent. 

Morgan's Tilting Furnace, melting copper; 450 
Ibs. melted in 75 minutes; consumption, 17.5 per 
cent. 








LARGEST AMERICAN ELECTRIC STEEL FUR- 
NACE. — The largest electric furnace in the United 
States is at work in the steel department of the Car- 
negie Steel Company, at Duquesne. It is of the 
Héroult type eg has a capacity of 20 tons, but has 
made as high as 25 to 30 tons. It began work in 
November, 1916, and requires 175 kw-hrs. per ton of 
stee] operating basic on hot metal. There are three 
electrodes of 12-in. graphite, and the electrode con- 
sumption is now from 3 to 4 lbs. per ton of steel. The 
current is 3-phase received at 6, volts, and is trans- 
formed to 100 volts at the furnace. Six heats are made 


er day of 24 hrs., and each heat averages about 24 hrs. 
e steel produced by the furnace is used tate 
als. 


for small gun forgings, ball races, and steel 
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Queries. 





(Replies from our readers are solicited.) 
Brass Melting. 

How many coke-fired furnaces in ordinary usage 
are worked by one melter? Does he fetch and 
prepare his own coke, clear ashes, lift his crucibles 
and clay-up furnaces? 

How many 80-lb., also 100-lb., pots of gunmetal 
should be melted in 6 furnaces for a day of 94 
hours by a man with boy as helper for coke and 
ashes, etc.? Some furnaces, I know, will burn 
fiercely and melt more rapidly on some days than 
others.—‘* NEOPHYTE.”’ 


Wastage in Brass Melting. 
Can you tell us what is the recognised per- 


centage of wastage in melting brass and gunmetal 
in brass foundries?—L. E. F. 


Blow-holes in Castings off Chills. 


For some time I have been puzzled by the 
presence of blow-holes in castings off chills and 
wrought-iron pins. The wrought-iron pin is well 
warmed before being put into the mould; at the 
time of casting its temperature is about 500 to 800 
degrees F. The mould is cast through a runner so 
that the metal pitches on the side of the pin. My 
theory is that the wrought-iron pin when brought 
up to a certain temperature by the molten iron 
gives off a gas. An appreciable amount of time 
elapses before this point is réached, and the metal 
has commenced to solidify on the surfaces of the 
mould and around the pin. At the point when the 
gas is liberated, the metal round the pin would be 
in a putty-like state, while above it would be more 
of the consistency, say, of treacle, which would 
allow the gas to expand as in the sample submitted 
for inspection. I have met this trouble of gas 
holes or blow-holes in castings where chills or 
denseners have been used, and in no case does it 
show itself by disturbance in the runner or risers 
like an ordinary blow does. There is generally a 
skin } in. or more thick over the blow-hole. Some- 
times a forcing back of metal through the risers 
some minutes after the mould has been cast has 
been noticed, but there is no bubble or violent dis- 
turbance. The trouble with regard to the denseners 
has been overcome by replacing them with new 
ones after using them five or six times. From one 
of the discarded denseners a piece was cut and 
roughly polished. It plainly showed the depth 
to which the iron had been burnt, and seemed to 
indicate a border-line at which the change takes 
place. Can any reader tell me what this change is, 
and if a gas is given off?—‘ B-H.” 





Dealings in Steel Scrap. 


Since scrap material was first scheduled as u war 
material, the Ministry of Munitions has issued three 
Orders and three notices regulating dealings and 
—. and a further ‘‘ Notice of Modification of 

neral Permit ’’ was issued last month. Under 
this notice, which is dated January 3, 1918, the 
Ministry withdraws the two notices of August 28, 1917, 
but not so as to revive anything withdrawn or can- 
celled thereby. The general permit will henceforth 
take effect as if the war material referred to in the 
orders of March 22, 1917, and August 28, 1917, respec- 
tively, were included in the order of July 7, 1916, and 
the undermentioned material and prices were specified 
in the schedule to the general permit, the prices, where 
material is already specified in the schedule, to be in 


substitution for the prices contained in the schedule. 
Condition 2 of the general permit will not apply to 
any sale or purchase of the war material referred to 
in the orders of March 22, 1917, and August 28, 1917. 
under a contract in writing entered into prior to 
January 3, 1918, at a price not contravening that per- 
mitted up to such date. 

Mazimum Prices above Referred to or Steel Scrap. 

1. (a) Heavy steel melting scrap, £5 5s. per ton. 

(b) Steel planings, turnings and borings, £3 5s. 
per ton. 

(c) Steel paae. turnings, and borings, mixed 

' wi wrought-iron or other material, 

£2 10s. per ton. 

(d) All other classes of steel scrap, whether or 
not mixed with wrought-iron or other 
material, £4 15s. per ton. 

2. To the prices specified in Clause 1 hereof a sum 
not exceeding 24 per cent. on such prices may be added 
in the case of sales by recognised scrap merchants. 

3. All the prices specified in Clause 1 hereof are free 
on rail or free in barge at the nearest convenient siding 
or wharf to the place where the scrap lies at the time 
of sale ; the carriage at actual cost or it a fair Any 
rate agreed between the seller and the buyer may be 
charged to the buyer up to a maxim-m of 10s. per 
ton. 

4. Special permits to purchase steel scrap sold with 
guaranteed analysis may be granted on application, but 
in no case will permits be granted for such purchase at 
prices exceeding the following :— 

Heavy steel melting scrap containing not over .04 per 
cent. phosphorus and sulphur, £6 5s. per ton. 

Heavy steel melting scrap containing not over .05 per 
cent. phosphorus and sulphur, £6 per ton. 

All communications with reference to the above 
order should be addressed to : The Controller of Steel 
Production (Room 381), Ministry of Munitions of 
War, Whitehall Place, London, 8.W.1. 





““F.T.J.”’ Bookshelf. 


Aluminium and Its Congeners, including the Rare 
Earth Metals. By H. F. V. Little-—London: Charles 
Griffin & Company, Limited, Exeter Street, Strand. 
(15s. net.) 

This is Volume IV. of ‘“‘ A Text-book of Inorganic 
Chemistry,’’ to be published by Messrs. Griffin, 
the editorship of Dr. J. Newton Friend, deals with the 
Jements in Group III. of the “‘ Periodic Table,” the 
group being boron, a non-metal, which seems to be 
aining some importance in steel manufacture, since 
r. Léon Guillet, of Paris, presented his Paper on 
** Boron Steels’’ to the Iron and Steel Institute in 
1907. In the shape of borax, boracic acid, etc., the 
element is doing useful work in other fields. Boron 
and aluminium are. members of the short periods in 
the Table, the remaining elements belonging to the 
— ——. Aluminium is dealt with in Chapter III., 
and clay and ceramics, including fire-clay goods briefly 
in Chapter IV., ultramarine in Chapter V., while the 
next four chapters are devoted to the more or less 
known elemente gallium, indium, thallium, and scan- 
dium. The rest of the volume, more than one-half, is a 
masterly treatise on the rare earth elements and 
actinium, with its disintegration products, which are 
in very etent hands, the author being chief 
chemist to Thorium, Limited. There are also short 
notices of, or references to, emery, felspars, permutits 
(including sodium permutit used for water-softening), 
and other minerals and chemicals. The volume aims 
at giving a tolerably comprehensive, though not ex 
haustive, and readable account of the inorganic chemis- 
try of the elements in the group, together with cerium 
and the ter-valent rare-earth elements, and, so far as Was 
possible without over-burdening the text, the results of 
modern physico-chemical work have been included. The 
student who wishes to pursue his researches further 
will find the bibliography in the numerous foot-notes 
extremely useful. 
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Melting Brasses and Bronzes." 





’ By H. L. Reason. 





In order to successfully make copper alloys, much 
attention must be given to the process of melting. 
Many of the brassfounder’s troubles are due to the 
insufficient care during the process of melting, and 
a large amount of defective work can be traced to 
the following :— 

(1) Metal allowed to remain in the furnace after 
the required temperature has been reached. 

(2) Metal overheated. 

(3) Metal cast either too hot or too cold. 

(4) Oxidation. 

Insufficient care is taken in brassfoundries gené- 
rally to prevent oxidation, particularly when 
melting copper ,and bronzes. It will often be 
found that metals are placed in crucible without 











Tasie I. 
Melting points. 
Boiling points 
Degrees Fahr. | Degrees Cent. | Degrees cent. 
Copper .. 1921.5 1083.0 2310.0 
Zine .. 786.9 419.4 905.7 
Tin 449.4 231.9 1450-1600 
Lead .. 621.1 827.4 1525 














Table Il. gives the melting points of a range 
of commercial bronzes and brasses as determined 
by Gillett and Norton. It will be noticed the melt- 
ing point is governed by the copper content. 

Table III. gives results by Longmuir, showing 


Taste III.—Effect of Casting Temperatures on Mechanical Properties of Copper Alloys. 









































| Casting | Meximum | Elongation | Reduction | Melting and boiling 
Alloy. | Cu. Zn. Sn. No. temperature.| stress. Per cent. of area. points. 
°C. Tons per 2 in. Per cent. Melting. Boiling. 
sq. in 
; 1080 inea 3 187 995 
; tal ..| 87.5 1.80 | 10.20 2 1069 . . I 5 ae 
oe : 3 965 | 11.02 5.0 6.4 
| 
4 1182 | 11.48 $7.7 31.4 
Yellow brass ..| 73.0 26.0 — 5 1020 12.71 43.0 85.7 920 — 
6 850 7.45 15.0 15.2 
7 1308 6.85 13.2 12.6 
Red brass ..| 89.6 10.2 — . 1073 12.65 26.0, 30.3 995 _— 
9 1058 5.67 5.5 6.6 
10 1038 12.45 6.0 10.6 | 
Muntz metal -| 58.6 40.5 - 11 973 18.89 15.0 16.1 885 = 
12 943 16.29 9.5 14.8 
| 124 1500 6.60 8.5 All from 
Copper... | — -- — 125 1446 7.80 11.0 one 1083 2310 
126 1141 8.80 8.0 crucible. 
118 580 1.30 Poured at 
Zine — — ~ 119 528 1.81 intervals 419.4 | 905.7 
120 491 1.37 from one 
crucible 
Tin — — — — —_ _ — — 231.9 | 1450-1600 
Lead _— _— — — —_— — — — 327.4 | 1523 
































‘any protection, and allowed to melt in such a way 
that dross or oxides are formed, with defective 
castings inevitably resulting. 

Unless furnaces and chimney stacks are pro- 
perly designed to ensure the metal being melted 
at the correct speed, the best results cannot be 
obtained. Not only does the metal deteriorate by 
being in the furnace too long, but unnecessary 
wear and tear is put upon the crucibles. The 
proper speed for melting brass after the first heat 
in coke-fired lift-out crucible furnaces with natural 
draught is 40 to 60 minutes for pots up to 300 lbs. 

It is necessary to keep copper and bronzes 
covered with charceal during the melting. Not 
only does the charcoal give a protective covering to 
the metal, but it acts as a flux by helping to remove 
the dross or oxides that are always present in 
molten metal. In melting brasses, owing to the 
high zine content and lower melting point if the 
metal is melted at the correct s , no charcoal 
covering is necessary. The melting and boiling 
points of the principal basis metals :— 


* Abstract of Paper read before t the Birmingham Local Seetion 
of the Institute of Metals. 














the effect of casting-temperature on the physical 
properties of copper alloys. It will be noticed there 
is a marked difference between the melting and 


Taste II.—Melting Points of Copper Alloys. 














an Approx. composition. | Melting point. 
oy. 
Copper | Zinc. Tin. | Lead. | Cent. | Fahr. 

Gun metal... 88 2 10 — 995 1825 
tLeaded gun 

metal 854 2 94 3 980 1795 
Red brass os 85 5 5 5 970 1780 
Low grade red 

brass oe 82 10 3 5 930 1795 
Leaded bronze 80 _ 10 10 945 1735 
Bronze with zinc 85 5 10 _— 980 1795 
Half yellow half 

red .. 75 20 2 3 920 1690 
Cast yellow 

brass Pe 67 81 —_— 2 895 1845 
Naval brass 614 37 2 _ 855 1570 
Manganese 

bronze _ _ - _ 870 1600 




















casting temperature of copper and other metals; in 
brass it is 100 deg. C., whilst copper is 463 deg. C. 
The difficulty many brass founders experience in 
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producing sound copper castings is due to the metal 
not being raised to the correct casting tempera- 
ture. or this work the author has found it 
necessary to melt as quickly as possible to nearl 
boiling point, keeping the metal well covered wi 
charcoal, and adding phésphorus just before taking 
from the furnace, and pouring into moulds as 
quickly as possible. 

The author gave a full description of the prin- 

















Fic. 1.—800-Ls. Monomerer Tiutinc Furnace. 


cipal stationary and tilting coke-fired furnaces with 
the various class of work for which the furnaces 
are most suitable. 

The large quantities of non-ferrous metal re- 
quired for munition work have resulted in various 
developments in furnace design. Fig. 1 is an 
800-lbs. Monometer tilting furnace. These fur- 
naces can be arranged for either coke, oil, or gas. 
With oil the melting speed for 60/40 metal is 1 hour 
10 minutes, and the life of the crucibles is 60 
heats. The enlarged combustion chamber gives 
uniform heat on the crucible. The oil consump- 
tion is 1} to 1} galls. of creosote or tar oil per cwt. 
of metal melted. The blast pressure is 1 lb. 
with the oil tank 12 ft. high. For heavy Texas or 
Mexican oils the pressure requires to be 2 lbs. 

Fig. 2 shows one of these furnaces working in 
connection with a turntable, carrying 2-in. bars 
40 in. long in iron moulds, With this apparatus 
two gangs of men turn out every 24 hours 11 tons 
of bars. 

Fig 3 shows the ‘‘ Empire ”’ oil furnacc, by Alldays 
& Onions. The special features in connection with 
this furnace are the vertical burners and constant 
pouring point, Fig 4 is a sectional view of the 
furnace. For 150- to 600-Ibs. size pots only one 
burner is required; for 600 to 1,000 Ibs. the fur- 
nace is arranged with burner and combustion 
chamber each side. The advantages claimed for 
this furnace are that in the event of a crucible 
leaking cr breaking the melting can be continued 
in the body of the furnace; a very small area 
of metal is exposed during melting, which reduces 
oxidation to a minimum. Result of tests on 
500-Ib. size furnaces after the first heat have 
shown :—Gunmetal, 14 hours; brass, 1 hour. The 
blast pressure required is 14 in. to 16 in. water 
auge, which is very low. The furnaces can also 
e arranged for gas firing. 

Fig. 5 shows the Monometer air-blast gas-fired 


crucible furnace, the special features of this fur- 
nace being :—The top box with two inlets forms 
a gas-distributing chamber; the bottom box per- 
forms a similar function in connection with the 
air, and takes up the pulsations from the blower 
after the cocks are adjusted; the chambers regu- 
late the mixture so that the best results are 
obtained. The blast pressure required is 4 Ibs. 

Fig. 6 is Wright’s 600-lbs. lip-axis gas-heated 
crucible furnace, arranged with constant pouring 
point. Inquiries have elicited the opinion that 
high-pressure gas is as economical as air blast up 
to 120-ibs. furnaces; over 120-lbs. size, owing to 
the larger amount of air required to give perfect 
combustion, air-blast furnaces are more suitable. 
For melting brass the gas consumption is about 4} 
cub. ft. per lb. of metal melted. Increased speed 
of melting and reduced gas consumption can be 
obtained with air blast, but it has a damaging 
effect upon the furnace lining, which often only 
lasts three months; and the life of crucibles is also 
reduced. Six 50-lbs. high-pressure gas furnaces 
melting brass and gunmetal have been in use three 
years without re-lining. 

Fig. 7 is the Hermansen recuperative melting 
furnace for six 250-lbs. crucibles. Fifteen heats 
of 70/30 brass can be melted in this furnace every 
24 hours, which equals about 7 tons of metal. The 
makers claim that this furnace reduces fuel con- 
sumption 25 per cent, and that the life of the 
crucibles is about 25 per cent. to 35 per cent. longer 
than the ordinary coke-fired furnace. Fig. 8 
is a sectional view of the furnace. The metal 
is melted in a reducing atmosphere, which reduces 
oxidation and brings the losses down to a minimum. 
The furnace can be worked with natural draught 
with a suitable chimney, or forced draught with 
2-in. water-gauge blast pressure. These furnaces 
raise sufficient heat to melt steel. 
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fire-clay air-bricks for recuperator. 

Fig. 10 is a reverberatory furnace with Her- 
mansen’s recuperator. The coal consumption is 
4 to 6 per cent per ton of metal melted. These 
furnaces can be built from 3 ton to 20 tons and 
upwards. 

Fluxes. 

For copper and bronzes, phosphorus is the best 

flux. Powdered charcoal, as previously mentioned, 


Fig. 9 shows the’ 
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also assists in clearing the top of the metal of dross 
and oxides. For brass 4 parts salt and 1 part 
soda will be found a good flux, 

For running down swarf and scrap, the followin 
figures of losses will be found useful :—Swarf, 
clean and dry, 10 per cent.; swarf, wet and dirty, 
21 per cent. ; pore. 10 per cent.; sheet scrap, 
heavy and light bundles, 4 per cent.; ingot from 
copper and spelter, 1.5 per cent. Wet. swarf con- 
tains 5 per cent. of moisture. 


Discussion. 


Mr. C. M. Waurer (Head of the Birmingham 
Corporation Laboratory) said that he thought they 
would all agree that when looking at the melting 
of metal purely from a cost point of view the coke- 
fired furnace would probably come out on top. If 
that were the case with the coke furnace in its 
present state, how much more would it be so when 
they began to use regenerative-type furnaces? 
In metal melting processes other factors of the 
melting cost, such as metal loss, had to be care- 
fully considered. They had to consider the ques- 
tion of spilling, and the recovery of metal from 
ashes was an expensive process. In the case of 
a gas-fired furnace they had a simple means of 
recovering the bulk of the metal which might be 
spilt into the furnace. They also had the further 
advantage that the maintenance of the furnaces 
in regard to keeping them clear of slag and 
clinker was in the case of a gas-fired furnace en- 
tirely removed, It was gly found that 
when melting in a properly designed gas furnace, 
the total metal loss was less than in the case of 
coke, and the value of the metal so saved was 
that of the raw material plus the labour expended 
on it. Another point in favour of gas was that 
the melting temperatures were under the com- 
ony control of the operator. As Mr. Reason 


ad pointed out, however, they had to pay for 





Fig. 2.-—‘‘ Evprre”’ Orr-rrrep Furnace. 


the advantages of high temperature and the con- 
sequent increased rapidity of melting by the 
extra cost involved of keeping the linings in a 
good state of repair. His own experience in that 
connection was that there was a certain point be- 
yond which any reduction in the fuel cost of 
melting due to increased temperatures and hence 
greater speed of melting was more than outweighed 
by the increased costs of maintaining the furnace 


linings in an efficient condition. In the case of 
gas furnaces up to 160 lbs. capacity, this point 
was usually reached with a gas consumption of 
approximately 4} cub. ft. per lb. metal melted in 
the case of 70/30 metal. He knew of two in- 
stances where, in his department, they had been 
able to melt such metal at as low a figure as 13 
cub. ft, of gas per lb. But in these cases the 
furnace linings iasted only one day. Of course 
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Fic. 4.—SectionaL View or ‘‘ Emprre’’ FuRNACE. 


that was quite impracticable from a commercial 
point of view. They were all anxious to make 
use of that class of fuel which, from the national 
point of view, was the most economical. Speaking 
generally, no one could say whether gas, coke, or 
oil was the most economical form of fuel for melt- 
ing purposes, each form of fuel having its par- 
ticular advantage according to the particular 
process of melting and the conditions obtaining; 
and the most suitable form of fuel for a particular 
process could only be determined by taking all 
these factors into account. 

Me. E. C. Hitt (Rowland Hill & Sons, Limited, 
Coventry), referred to his experience in melting 
aluminium alloys. Mr. Reason had given illus- 
trations of two or three patented types of furnace 
bottoms, which, he said, owing to the greater 
amount of air admitted to the furnace, gave a 
higher efficiency. It appeared to the speaker that 
any contrivance of that kind was really nothing 
but a makeshift designed with the object of rais- 
ing the efficiency of the old pit type of coke fur- 
nace, which was simply a square brick box, with 
a.few firebars in the bottom, to obviate scrap- 
ping those furnaces, and to avoid putting in new 
furnaces of better design. The Oarr furnace 
shown on the screen seemed to illustrate Mr. 
Reason’s arguments with regard to the access of 
a greater amount of air through the bottom of 
the furnace. He had tried the Carr furnace and 
the old type pit furnace without any special 
bottom and also the latter with the Wigley type 
bottom fitted. With regard to one type of these 
furnace bottoms, he noticed on the screen that 
there were four flat bars with wide flat surfaces 
exposed to the fire and the usual narrow slots to 
admit the air. This seemed to him a mistake, 




















but there might be reasons for it in the class of 
work under discussion. He preferred narrower 
firebars and a greater number of air slote. The 
increased number of slots kept the firebars cooler 
and thus prolonged their life. He had had a Carr 
furnace working continuously for three years, and 
found the firebars lasted very well and did not 
require to be frequently replaced. In working a 
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Fic. 5.—Monometer Arr-Briast GAs-FIRED 
CRUCIBLE FURNACE. 


gas furnace with plumbago crucibles up to 650 lbs., 
(copper standard), he had been able to obtain from 
90 to 110 melts per crucible. That figure was 
taken over three separate months’ working, and 
was continuously maintained. He noticed in one 
of the oil furnaces shown a very good feature, 
namely, that the top of the crucible was practically 
joined to the top of the furnace. That seemed to 
him a very good point, because thereby the sur- 
face of the metal was entirely prevented from 
coming into contact with the burning gases inside 
the furnace. It had often occurred to him that 
if other furnaces were designed with a similar 
object in view the oxidation of the metal would 
be very largely prevented. He did not know 
whether or not the increased cost of the crucible 
would be out of proportion to the advanta ze 
gained. There would probably be required a taller 
crucible in the furnacé, as the upper part would 
not be so well heated, so that otherwise the capa- 
city would be reduced, and probably the increased 
cost of the taller crucible would have to be put 
against the saving effected by reducing the oxi- 
dation. He had used burners of the Wright type 
in high-pressure gas furnaces of the pit type and 
used them regularly. As was shown in the illus- 
tration, the two-burner nozzles passed the gas 
through a double air-cone made of fireclay and 
designed to ensure that the amount of air which 
passed into the furnace should be in correct pro- 
portion to the gas. Mr. Reason said that the ad- 
vantage of these burners was that when once they 
were properly adjusted, and the distance from the 
nozzles to the cone had been found to be correct, 
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there was no occasion to do anything further with 
them. That was correct with regard to the ad- 
justment of the nozzle, but the difficulty he found 
was that the air-cone burned away from the inside 
very rapidly and cracked, so that the cone had 
to be very frequently replaced and the burners 
readjusted. herefore he had designed and 
brought into use a firebrick block with the cones 
formed in it. Thus the cone was very much better 
protected from the action of the fire and was much 
more durable. The cone formed part of a block 
of firebrock 18 in. or 24 in. tall and about 12 in. 
wide, and he found that this would last with con- 
tinuous daily work from six to nine months. With 
regard to the Hermansen furnace, he had not been 
able to find that anybody in England had had any 
experience of it. He understood that it was de- 
signed for using coal as a fuel. When he made 
inquiries as to where he could see the furnace at 
work, he was informed that the nearest place was 
Sweden. If there were any in use in England or 
Scotland he would be very glad to know. There was 
no doubt that a gas furnace required less labour 
in working than did a coke furnace, so: that the 
labour cost was a factor which must be brought 
in when making comparisons. In making com- 
parisons between coke-fired and gas-fired furnaces, 
it might be said that the coke furnace came out 
a bit less with regard to efficiency generally, 
whilst if the gas furnace had an increased cost of 
melting, there were other things to be considered. 
All these things should be considered first and not 
put on as an afterthought. For example, how 
many of them took into account the cost of hand- 
ling the coke before it got to the furnace? The 
gas came through a pipe and was delivered right 
into the furnace without any labour whatever. 
The coke had to be brought by- rail, then hauled 
from the railway to the foundry, often over a con. 





Fic. 6.—Wricut’s 600 tes. GAS-FIRED 
Crucistk FURNACE. 


siderable distance, though at various large works 

which had sidi it was delivered on the truck. 

It then had to moved to the furnace or per- 
e 
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haps first to a coke heap in the yard, and it had 
to be handled, perhaps two or three times, by 
labourers before it got to the furnace mouth, 
where it had to be put in by the furnace man and 
his assistants. All that, as well as the cost of 
handling the ashes, must be added to the costs of 
the coke furnace. 

Mr. F. Jonnson (Head of the Metallurgical De- 
partment, Birmingham Technical School) remarked 
that Mr. n had referred to charcoal as a 
flux. He would like to ask Mr. Reason to re- 
consider the use of that term. In melting metals 
three agents were used, reducing agents, fluxes 
and deoxidisers; and charcoal was to be classed 
rather as a reducing agent than as a flux. Mr. 
Reason had drawn their attention to the oxida- 
tion which took place in connection with the melt- 
ing of metals. Oxidation was brought about in 
at least two ways. It occurred during the melt- 
ing-down period, and also when the metal had 
already melted. It was through oxidation during 
melting that the most detrimental results were 
caused. Mr. Dewrance, in a Paper read to the 
parent Institute some years ago, drew attention 
to the comparative immunity from deterioration 
in properties which Admiralty gunmetal enjoyed 


even when exposed to the furnace atmosphere for | 


a considerable period. Alloys containing zinc 
which had been melted and exposed to the furnace 
atmosphere did not exhibit any very serious de- 
fects from oxidation. It was in melting down 
the constituent metals and exposing those metals 
to oxidation that the greatest trouble was likely 
to accrue. The table shown by Mr. Reason repre- 
senting the results obtained by Longmuir in pour- 
ing metals at various temperatures showed in one 
case extraordinary resu!ts. In the melting down of 
red brass, Longmuir gave a pouring temperature of 
1,073 deg. C., maximum tensile stress 12.65, and 
elongation 26, whilst with a pouring temperature 
of 1,058 deg. C. (only 15 deg. lower) the maximum 
tensile stress obtained was 5.67 and the elongation 
5.5. He was going to challenge those results. One 
could not get such a difference in mechanical pro- 
perties and attribute it to a difference in pour- 
ing temperature of 15 deg. C. The test results 
might stand, but the pouring temperatures as 




















Fic. 7.—HERMANSEN RECUPERATIVE CRUCIBLE 
FURNACE. 


given could not be held responsible. With regard 
to the comparative merits of square and round 
furnaces, Mr. Reason did not draw their attention 
to the difference in the cost of the bricks for the 
linings. He took it that the special bricks re- 


quired for round furnaces were more costly than 
the ordinary bricks used in square furnaces. The 
loss of metal in the ashes in coke-fired furnaces 
had been mentioned by Mr. Walter. As casters’ 
ashes in the Birmingham district were very con- 
siderable in amount, it would be an excellent thing 
to have some co-operative system whereby all waste 
products, including casters’ ashes and waste pick- 
ling solutions, could be treated at a central works. 
Manufacturers had some diffidence in erecting 
plant for dealing with their own waste products 
because of the insufficiency of those products to 




















Fie. 8.—SxcTIONAL VIEWS OF HERMANSEN 
FURNACE. 


justify the initial expense. But if that objection 
of insufficiency were ruled out by the provision of 
a central works the material could be treated in a 
much more profitable way. With regard to the 
form of firebar used in one of the furnaces, Mr. 
Hill pointed out the undue breadth of the firebars 
in those furnace bottoms. He (Mr. Johnson) 
understood that it was very essential that the 
bottom of the crucible as | be in the region of 
maximum temperature. On that account, perhaps, 
it was that the air slot was restricted in area so 
that the playing of cold air round the bottom 
of the crucible should not be excessive. 

Mr. A. Spitriz, while thanking Mr. Reason for 
his Paper, said that, like Mr. Johnson, he would 
also like to challenge the figures quoted from Mr. 
Percy Longmuir. He noticed that in Table IT 
the melting point of yellow brass was given as 
895 deg. C., while the pouring temperature of 
No. 6 was given as 850 deg., or 45 deg. below the 
melting point, and the melting point of gun- 
metal was given as 995 deg. C. while the pouring 
temperature as 965 deg. C., 30 deg. below the 
melting point. He did not think that was usual, 
even if possible, in general practice. Mr. Reason 
referred to the difference in operating costs be- 
tween the round furnace and the square furnace 
of the ordinary open-type pattern. He (Mr. 
Spittle) noticed that Mr. Reason stated that in the 
circular furnace they must have 3 in. of coke space, 
whilst in the: square furnace they had 14 in. He 
himself thought it was possible to have a circular 
furnace with less than 2 in.’ of coke space—an 
ordinary furnace of 40 in. diameter. With a fur- 
nace of 15 in. diameter or one 15 in. square there 
was a difference of something like 12 per cent. in 
cross section, and in his experience the circular 
furnace was better and quicker, and in the matter 
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of repairs quite as as the square furnace. 
A good deal of discussion had taken place with 
reference to the firebars in the ‘‘ patent ’’ bottoms. 
Ee thought it had been overluoked that the great 
eature claimed for these furnace bottoms was 
that they were constructed so that the air for the 
combustion of the fuel came up through the sides 
and not through the firebars at all, so that for 
all practical pu the firebars need not be 
there. In fact, what actually took place, was that 
before the first melt was completed the firebars 
were slagged over and no air through them. 
The advantage claimed by the inventor for this 
type of furnace, an advantage which certainly 
had proved itself in practice, was that one could 
leave this clinker on the firebars and go on with 
the work without removing it, so that prac- 
tically the whole of the fuel was doing a service. 
In the comparison given between oil and gas fur- 
naces for melting no reference was made to the 
oxidising effects which took place in gas furnaces. 
That was a point which was worthy of serious 
consideration. To get the maximum effect of the 
gas one must use a | 2a which theoretically should 
be neutral but practically was oxidising. This 
had a very detrimental effect in the crucible. 
He believed that the similar effects from using 
oil were very much less, and that the life of 











P 


Pa 














Fic. 9.—Fme-cuay Am Bricks ror REcUPERATOR. 


the pot in an oil-fired furnace was very much 
better. He was very glad to hear one of the 
speakers refer to the operating costs incidental to 
the use of coke. Such points as transport and 
handling were very generally overlooked, but they 
were of very serious moment in estimating the 
working costs of a coke-fired furnace. There was 
another point worthy of consideration. The coke 
was received in bulk and charged at so much per 
ton, but before it got to the furnace it had to be 
handled several times and dealt with by the coke- 
breaker, so that the weight when it got to the fur- 
nace was not the weight at the weighbridge. No 
such difference existed in using oil or gas, and 
every item in the labour cost of coke must be 
considered in the comparison. The metallic loss 
was another item of importance. There was a 
greater loss of metal into the coke, and then there 
was the cost of recovering it from the ashes; and 
it must be borne in mind that not all the shots 
that went into the coke could be recovered. At 
the present time a difference of 1 per cent. of 
matin loss was an important matter, and if 
they were losing 3 per cent. with coke and only 
2 per cent. with gas, the difference would be over 
£1 per ton in the losses when melting 70/30 brass. 


That was very important in considering the total 
cost of production. 

Mr. W. H. Henman was very much surprised 
to hear Mr. Reason say that in a gas-fired furnace 
there was usually a teleaing atmosphere. His own 
experience indicated that generally in a gas fur- 
nace the atmosphere was oxidising. With regard 
to Mr, Hill’s plan of using a firebrick block to 
which he attached the iron nozzle of the burner 
in a gas furnace, he (Mr. Henman) had tried that. 
The difficulty he found in using a firebrick block 
was that the flame got away between the nozzles 
of the burner and the block. They tried packing 
up with fireclay, but that was not Runakntele effec- 
tive, because from the pressure in the furnaces 
the flame came back and generally burnt the out- 
side of the burner badly. With regard to the 
Edgar Hall and Wigley types of furnace, he had 
experienced trouble which he thought was due 
rather to the form of the furnace, because he found 
often that unless a man was careful to get his 
pot well up in the furnace with plenty of fire 
underneath he had a good deal of solid metal at 
the bottom of the pot, and that was very difficult 
to get rid of. When using that type of furnace 
the difficulty was to keep the pot off the bottom of 
the furnace, as the fuel under the bottom of the 
crucible burned away quickly. He noticed that 
Mr. Reason showed a gas furnace with a stack. 
His ewn experience of gas furnaces was that that 
wag not usual; the furnaces he had used had no 
outlet at all, and there had been perfect com- 
bustion, so that there was nothing to be carried 
away. Mr. Reason gave them, he understood, the 
times of melting for a 600-lb. pot as 1} hours with 
gas and 40 minutes with oil. He did not see why 
oil should be so very much quicker in melting the 
metal. With reference to the life of a crucible in 
a gas furnace, most of the speakers said that it 
was less than with a coke-fired furnace. His ex- 
perience had been exactly the opposite. The life 
of a pot in a gas furnace Pnedtb> « used was about 
three times that of one in a coke-fired furnace of 
corresponding size. He was speaking of gas at 
ordinary pressure with air blast. Turning from 
the Paper, he had a problem which he had ‘been 
asked to bring before the members of the Section, 
and the solution of which, he thought, would be 
exceedingly useful to the general body of members. 
He exhibited two castings (2}-in. bars) from a 
60/40 brass mixture which had developed very fine 
hair-like cracks, some of the cracks being scarcely 
perceptible. On inquiring from some of the mem- 
bers he was astonished to find that this was a very 
general thing, and he had not yet found any one 
who could give him what seemed to be the real 
explanation. They seemed to arise from a number 
of causes, and the difficulty at the present time 
was a very great one for manufacturers. The 
smaller piece had the cracks very marked, whilst 
the larger sample showed a yery fine crack which 
was scarcely to be seen. The bars were 5 ft. long, 
24 in. diameter as cast, and drawn down to 2.4 in. 
Nearly all the cracks were horizontal, most of them 
running across where the mould joined. The dress- 
ing used was whale oil and charcoal, and the metal 
was covered with charcoal during melting. The 
mixture was two-thirds new metal and one-third 
serap. ° 

Mr. F. C. A. H. Lantsperry commented upon 
Mr. Reason’s remark that in a round furnace cut- 
ting of the pot resulted from high temperature 
owing to wear of the furnace wall at a particular 
point, and that the reason for it was that they got 
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an increased quantity of coke at that point. He 
(Mr. Lantsbery) asked whether that did not also 
apply to the square furnace? It appeared to him 
that there was likely to be an extra quantity of coke 
at the corners, and therefore a higher temperature 
at the corners. Had Mr.-Reason ever known coke- 
fired brass-melting furnaces to be built on the same 
principles as the coke-fired furnaces used in steel 
making? He thought they might learn a good deal 
by applying in one industry the principles which 
had Glen observed in another. The crucible steel- 
melting furnace generally had a main vertical flue, 
which was continued below the level of the flue 
from the melting hole and opened into the ashpit. 
Control of the draught was effected from the 
ashpit opening. He would like to know whether 
a gas-fired reverberatory furnace had ever been 
used in this country for melting brass. At one 
time such furnaces were introduced for melting 
crucible steel, but they did not meet with much 
success, though why he did not know. With 
regard to electric furnaces he would also like 
to know whether induction furnaces had been used 
for melting brass or other non-ferrous alloys. Mr. 
Reason’s figures for melting swarf showed that 
briquettes could be melted with a 10 per cent. loss, 
and scrap with a 4.5 per cent. loss. If the briquettes 
were properly made he was convinced that they 
would be melted with considerably lower loss than 
10 per cent. 

Tue CHareman, referring to the samples which 
Mr. Henman had been asked to submit, said that 
he thought the cracks were probably_due to a 
slight excess of copper. A great many of them 
did not realise that when they melted scrap they 
burned off considerably more of the spelter than 
when they were melting lumps of metal. There 
was a fin in the mould which got hold of the metal 
before it was properly set. ese cracks occurred 
when there was anything more than 62 or 63 per 
cent, of copper, particularly if lead were present. 

Mr. H. Pemserton (Midland Railway Company), 
found that with a coke-fired pit furnace the time 
of melting was usually 70 minutes for 120 lbs. of 
metal using about 44 lbs. of coke, whilst the aver- 
age life of the crucible in that case was about 27 
heats. One man working three tilting furnaces, 
oil-fired, melted 600 lbs. in the same time, the fuel 
consumption being 0.97 gallons per 100 lbs. of metal 
melted, and the average life of the pot being 35 
heats. They, however, used an air pressure much 
higher than any Mr. Reason had mentioned, the 
pressure being 20 to’25 lbs., which he had reason 
to think was too high. Probably if the air pressure 
were reduced they would get a much longer life 
of the pot. With a pit gas-fired furnace, of which 
they had a number at work, the average time of 
melting was about 75 minutes, the average life of 
the pot 28 heats, and the gas consumption 
worked out at 383.8 cub. ft. per 100 Ibs. of 
metal melted. They ‘also had a gas-fired tilting 
furnace with a pot of 600 lbs. capacity. The time 
there taken for melting was 90 minutes, and the 
average life of the tilting pot was 43.5 heats taken 
over a period of four months’ working. With a 
tilting furnace and pot of larger capacity they 
found they could melt with 250 cub. ft. of gas 
per 100 Ibs. against 333.3 cub. ft. with a pit-fired 
gas furnace. He assumed that the greater con- 
sumption of gas in the latter was due to the use 
of a smaller pot, 150 Ibs. against 600 lbs. He had 
found that it was good practice to put the crucible 
on to the firé and allow it to be annealed and 
brought up to a blood-red heat. If that were done 


for one or two hours before charging with metal 
the pots would last much longer. This applied 
both to oil furnaces and gas furnaces. By bringing 
the pot up to a very excessive heat before putting 
in the metal a thin film of slag formed over the 
side of the pot, which acted as a preservative. 
Otherwise there was a danger of oxidation of the 
crucible. Some of the speakers had said that there 
was an oxidising flame in the gas-fired furnace. If 
that was so, he thought it was very detrimental. 
For melting non-ferrous metals in a gas furnace 
it was necessary to have a reducing flame. Copper, 
in particular, was a metal which very rapidly 
oxidised, and if this oxidation took place 
when the copper was in a pasty state, the oxide of 
copper, having almost the same specific gravity as 
copper itself, got mixed in the alloy, when the 
castings were made, with the result that the latter 
were not homogeneous. They got porous castings 
even under pressure, and he attributed that to 
the oxidation of the copper when it was in 
a pasty state. They found it really good prac- 
tice, when they were going to melt virgin metal 
with scrap, to melt the scrap first. That, he was 
told, was against common practice, but they really 
got better results by melting the scrap metal first. 
It had been found, particularly in aeroplane work, 
with aluminium alloys, that the casting tempera- 
ture had a very great influence on the physical 
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properties, and he thought the same thing applied 
to phosphor bronze, which was a delicate metal and 
likely to be affected by any variation in the cast- 
ing temperature. In the past the casting tempera- 
ture had been chiefly judged with the eye, but he 
thought in future the casting temperature would 
have to be taken more carefully, as was already the 
case in making castings for aeroplane work. The 
flux he himself had used was chloride of zinc, and 
he found that very good fog aluminium alloys. 
With reference to the samples which Mr. Henman 
had shown of 60/40 brass cast in a chill, he had had 
some experience with that, and he thought that the 
disease, if he might call it that, developed particu- 
larly after a new mould was made for the casting. 
He thought the trouble arose with the zinc. It was 
impossible to say how much zinc the iron took up 
out of the alloy, but he thought it would be found 
that the iron chill absorbed a great deal of zinc 
during the first eight, nine or dozen pourings. 
He thought they would find that they got better 
results when they used old moulds. He had had a 
great deal of this trouble. On pouring some cast 
iron in the same ingot moulds as used in the brass 
foundry, they first scoured them very carefully, 
but found a very thick film of zinc on the iron in 
spite of this preliminary cleaning, and this was 
observed several times. The oxide of zinc came 
= again and again between the iron and the 
chill. 

Mr. G. Smour (Elliott’s Metal Company), com- 

















THE FOUNDRY TRADE JOURNAL. Vo) 





menting favourably on Mr. Walter’s figure for gas 
consumption, namely, 44 cub. ft. per 1b. of metal 
melted, said that many men interested in gas fur- 
naces spoiled their chance by mentioning a ridi- 
culously low figure of consumption. He had heard 
the figure put as low as 2 and even 1} cub. ft. 
Yhat might be possible in trial tests carried out 
ander strict scientific supervision, but he did not 
think that it could be done on a commercial scale, 
and certainly was impossible with any furnace 
that had to be left in charge of workmen. He 
considered 4 to 4} cub. ft. a satisfactory figure 
on 70/30 brass to be poured into chills, using 
virgin copper, spelter, and the usual percentage 
of scrap, and including starting from the ** cold ”’ 
and the usual stand-by losses of time. Figures 
which did not take these factors into consideration 
were of no practical value. When considering the 
cost of gas against that of coke, the cost of com- 
pressing the air in the former case must be taken 
into consideration, since it was a serious item in 
the balance-sheet. In his opinion the future of 
the gas-fired furnace for metal melting lay rather 
in the low-pressure air-furnace than in the present 
type, where they had to work up to 3 to 34 lbs. 
air pressure. If they could get a furnace working 
with low air pressure, which could be obtained by 
means of a fan instead of a compressor, he thought 
they would get much better results, and perhaps 
also get over their troubles with regard to oxida- 
tion. In his opinion, more oxidation was caused 
in gas-fired furnaces than in coke-fired furnaces, 
and he thought that anyone who had had to tackle 
the melting of gunmetal in gas-fired furnaces would 
suggest this view. Oxidation troubles could be 
overcome, of course, and perfectly good work 
turned out, but they were present, nevertheless. 
Mr. Walter had referred to the recovery of 
spilt metal from gas-fired furnaces, but Mr. 
Walter must not run away with the idea that 
shotted spilled metal from a gas-fired furnace 
could be got out and added direct to another 
heat. It was of very varied composition. For 
instance, if they were casting cartridge metal 
from gas-fired furnaces they would-find the spilt 
and shotted metal not a homogeneous mass of 
72/28 composition; it had to be run down and 
made uniform before it could be put back into 
the furnace; in fact, he would not use it in cart- 
ridge metal at all, but would reserve it for some 
inferior class of work. With regard to the table 
given by Mr. Reason embodying Mr. Longmuir’s 
pouring temperatures, it was evident, as Mr. 
Spittle had said, that the pouring temperatures 
given were 50 to 70 deg. below the melting points 
as given by Gillett and Norton. Something was 
wrong, and he would like to know how Mr. Long- 
muir had obtained his pouring temperatures and 
the others their melting points, and what instru- 
ments they had used. With regard to the Wigley 
and the Hall furnace-bottoms, his experience had 
been that of others who had spoken, namely, that 
the Wigley bottom quickly slagged over the bars. 
That slag had either to be removed, which was not 
an easy matter during the running of the furnace, 
or they must depend solely upon the side ports for 
air. A great point in the successful working of 
these bottoms was to ensure that the side ports 
were kept free from clinker. If that were not 
done, the upper portion of the furnace-bottom 
would quickly overheat and wear out. He believed 
that the latest improvement in these bottoms was 
more bars and bigger air spaces. He understood 


that the patentee of one of the furnace-bottoms on 
the market had come to the conclusion that the 
flat wide bar was not the best, and was now put- 
ting narrower bars with wider spaces between. 
With regard to the comparative merits of round 
and square furnaces (natural draught), he thought 
the cost of the bricks should be taken into con- 
sideration, as well as fuel consumption figures, 
because in the round furnace the cost of the bricks 
was a much more serious item than in the square 
furnace, since in the latter any standard 
rectangular brick would answer. 

Mr. Reason, replying, said that the cost of 
losses in melting and in cartage of fuel varied in 
almost every instance, and depended a good deal 
upon the workmen and the supervision. There 
was a great variation in the cost of handling fuel. 
In some cases the fuel would be delivered to the 
foundry door; in other cases, a considerable 
amount of handling had to be done. With 
reference to the patent bottoms, he was quite sure 
they would be considerably improved by being 
fitted with loose fire-bars with increased air space 
between them. The slagging up would then be 
overcome and the burning away of the top plate 
would be almost negligible. As to the melting 
temperatures given by Gillett and Norton being 
higher than the casting temperatures given by 
Longmuir, he could not explain that. He thought 
it must be due to the pyrometer adjustment. 
When he mentioned coke space, he was referring 
to a 300-lb. size round furnace. For smaller fur- 
naces the coke space would be reduced. For a 
300-Ib. square furnace only 13 in. space was re- 
quired at the sides. With low-pressure burners, 
1} gallons of oil to 100 lbs. of metal was good 
practice, but with high-pressure burners the oil 
consumption could be brought down to 1 gallon 
per 100 Ibs. of metal melted. He did not advocate 
high-pressure burners, as the large quantity of air 
that was blown into the furnace set up oxidation. 
That the metal was melted in a reducing atmo- 
sphere was one of the best points in melting with 
high-pressure gas. It was necessary to have pro- 
petly designed chimney-stacks to remove the pro- 
ducts of combustion and to regulate the furnace. 
Dampers were necessary in gas-fired furnaces, but 
they were seldom used in connection with coke-fired 
furnaces. 








NON-FERROUS METALS INDUSTRY BILL. 


The House of Commons on January 23 considered 
in _" Report stage, the Non-Ferrous Metals Industry 
Bi 


ill. 

The SottcrroR-GENERAL moved an amendment giving 
a right of — to the High Court upon :—(1) The 
question whether a given business was or was not 
such as required a licence ; @) whether the conditions 
of the first schedule applied; (3) whether the appli- 
cant firm was controlled by a company, firm, or indi- 
vidual to whom the conditions applied; and (4) the 
Board of Trade’s requirement for the production of 
books or documents Yor inspection. The amendment 
was agreed to. 

Clause 3 provides for a penalty of three months’ 
imprisonment, with or without hard labour, for trad- 
ing contrary to the Bilk or a fine of £100 with im- 
prisonment and fine for each day that the offence 
continues. The Government presented an amendment 
to make £100 the maximum and not the definitive 
fine. The Government’s amendment was agreed to. 
A schedule sets forth certain firms and individuals to 
whom a licence should not be granted, as being or 
having been subjects of an enemy State, unless the 
Board of Trade considers it expedient. 














° 


4 THE FOUNDRY TRADE JOURNAL. 


British Foundrymen’s Association. 





SHEFFIELD BRANCH, 


At a general meeting of the Sheffield Branch of 
the British Foundrymen’s Association, held on 
December 14, a very interesting evening was spent 
in the discussion of various practical questions 
raised by the members. Mr. John Little (Presi- 
dent) occupied the chair. 


**Drawing Air’’ in Steel Casting. 

Mr. J. R. Hype asked :—What happens when a 
casting draws air, and why should steel castings 
be more liable than iron to defects traceable to 
this cause? 

Mr. T. Brown said he was not altogether clear 
as to what was meant by the question. When he 
was an ironfounder, which was some years ago, 
if a casting drew air it was supposed to cause a 
scab or something on the top of the mould, but 
he had never seen any defects in a steel casting 
through drawing air. He always looked upon it 
that the more air they could get off a steel cast- 
ing, and the more open it was tor the air and gases 
to get away, the more probability there was aot 
getting a sound casting. In iron toundry practice 
it was the custom to tasten the riser down and to 
keep the runner full, but in steel foundry practice 
he did not think that was necessary at all. 

Mr. Joun Watson described an experience which 
he once had, and which he thought was due to the 
cause mentioned by the questioner. They had a 
number of ingots to make—long ingots, tapering 
almost to a point at the bottom—and they had 
to be made in silica sand. The job was run with 
a runner to the bottom. The ingot was parted 
off, and was apparently sound, but in the upper 
part, in a ring about two inches in from the edge, 
there were a series of white spots about an inch 
and a half apart. This trouble occurred in every 
ingot that was parted off and made that way, and 
the question was, what was causing those spots? 
Eventually, one of the ingots capsized, about five 
minutes after it was cast. It was quickly righted, 
to stop it bleeding from the head. When he cut 
the head off he found that where the spots were in 
the solid ingots, were holes. He split an ingot 
down through the centre of one of these holes, and 
found that there was a pipe right away down to 
just where the round of the ingot started. Each 
of these existed all round the ingot. He split 
quite a number of them, and in some cases, in 
turning the ingot back, this pipe had filled up, 
then came a hole, and then some more filling. 
The only conclusion he could come to was that, 
while the steel was running down the runner— 
which was a continuous runner right down, with- 
out any break in it—it carried with it a thin film 
of air, which in its passage down got very hot 
and in a state of pressure. When it got into the 
mould, the pressure was liberated: the thin film 
of air came to within an appreciable distance of 
the outside, where the steel was chilling, and then 
came up in a stream like the gas in a soda-water 
bottle when it was opened. In travelling that 
way, it acted like air being blown through a e- 
mer converter, and produced a pipe of steel in 
the ingot which kept liquid after the surrounding 
steel had solidified. They examined the apparently 
solid ingots which did not capsize, and found that, 
right down the centre of each of the white spots, 





‘allowing the heat radiated from the fillin 


there was a pipe cavity, just like the pipe in the 
centre of an ingot, but not going all the way down. 
When they top-ran the ingot, the difficulty dis- 
appeared, 

Mr. Hype said the circumstances dealt with in 
the question arose from taking a charge of, say, 
30 cwts. of electrically-melted steel to pour into 
castings. In order to get the charge very hot, 
and to try to remove other difficulties, the orders 
were to pour the early moulds at ‘‘ steady.” In 
doing this, very often the runner was not kept up, 
and in consequence there was a distinct blow 
back, which the moulder termed ‘‘ drawing air.’’ 
He guessed it was bad practice, in the first case, 
not to keep the runner up, but still the idea was 
to pour slowly and so get the steel cool. The 
moulds were of sand, not absolutely bone dry but 
skin dry, and they found, in pouring that way, 
that the castings were liable to scabs, particularly 
on the top part. If there was any large area 
about the top surface—say the casting was up to 
10 inches square, or 12 inches diameter—it was 
invariably scabbed on the top. Possibly, when 
they got back to iron-foundry experience, in cast- 
ing a plate or anything of any large area, it was 
practically an example that they must keep the 
runner up or the top was sure to scab so badly 
as to be hopeless, 

Mr. Warson suggested that the scabbing on the 
top part was due more to slowness in pouring, and 
mould 
to destroy the top part and make the skin-dry por- 
tion curl up. They saw the same effect if they kept 
a mould too long after it had been moulded and 
dried before casting. The skin would come right 
off. He thought that was probably Mr. Hyde's 
trouble. 

Mr. Brown did not agree with Mr. Watson’s 
theory as to the steel carrying air with it. The 
steel, being much the heavier, would keep out 
the air from the atmosphere. There might be 
gases in the steel that were not liberated, and they 
would go with it. He thought Mr. Watson’s trouble 
was due to the method of feeding. 

Mr. Warson said the curious thing was that 
when they stopped running apparently the air 
stopped coming in. There was nothing drawn in, 
because the ingot was solid at the bottom. There 
was no sign of the defect in that part. 

Dr. W. H. Harrietp said-he did not think Mr. 
Hyde intended to run his moulds in the way he 
did. lf he once allowed the stream to break, he 
was asking for trouble, so that he thought they 
might eliminate the actual data which gave rise 
to the question. He thought that in foundry prac- 
tice every moulder knew that he must keep his 
gate up. At their foundry the moulder, from the 
gate ran into a spinner and kept the spinner full, 
so that all the dirt from the gate would flow on 
the top of the spinner. Thus it was obvious that 
if he once allowed his spinner to go down, not 
only would he be seeking other troubles probably 
such as Mr. Hyde experienced, but he would get 
the dirt into his casting which otherwise would 
keep in the spinner. With regard to Mr. Watson’s 
explanation, he did not accede to it. Mr. Brown 
was quite correct. The mere fact that the runner 
was filled with metal made it very difficult for air 
to get in. He did not say air did not go in, but, 
if the defect were an elongated blowhole, it would 
have taken another shape. He rather thought 


that the case described by Mr. Watson was one of 
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pipe, pure and simple, although, on the scanty 
evidence before them, one could not give a defi- 
nite decision. 

Mr. W. J. Dawson thought it quite possible that 
Mr. Watson might be right in his contention. 
Supposing the stream was not @ very full one, an 
action might take place by which the air was in- 
jected in the same way as the mercury of a vacuum 
pump, where the mercury fell down and caused a 
vacuum. He thought that, after they had con- 
ceded that, the rest of Mr. Watson’s explanation 
was perfectly easy to understand. He wondered 
whether Mr. Watson analysed the steel in the 
vicinity of the defects, to see whether the carbon 
was somewhat low. 

Mr. Watson said it was a nickel-chrome ingot— 
not ordinary carbon steel. There was another point 
that he might have mentioned. In these ingots 
the runner was continuous; but the runners in 
the iron-mould ingots ran in fours by a centre 
trumpet, were broken in lengths, and usually very 
badly jointed. He saw one runner that had had 
these bits of pipe knocked off, and at every joint 
there was a fin, and each of these fins were riddled 
with thousands of little holes. It struck him that 
the reason why the iron-moulded ingots did not 
show any of this fault was due to the fact that 
the air was getting out at each of these junctions, 
and that, by the time it got down to the bottom, 
there was no air left, because it was in such a 
finely-divided and high pressure state. He 
thought it was well understood in a steel foundry 
that if they had a very big flat top part they 
could. overdo their risers by causing too big a 
speed of air going through them, and that also 
would cause the top of the casting to scab. He 
thought that proved Mr. Brown’s contention. 


‘* Snail Marks” on Steel Castings. 


Mr. T. Brown presented the next question, as 
to the cause of ‘‘ snail ’’’ marks on the outside of 
steel castings. These marks are invariably on 
heavy castings, running up the sides and gener- 
ally out at the feeding heads. 

Mr. Warson thought it was all a question of the 
density of the moulding sand. If they had a sand 
that would allow air or gas to vent through the 
spaces between the grains, they would not get that 
trouble. He had made, and seen made, very heavy 
castings in red French moulding sand, which was 
a silica sand, and had never found these marks on 
such castings, That sand, although it would stand 
up to the pressure all right, was much more open 
than ordinary moulders’ composition. He thought 
the difficulty was purely a question of the air or 
gas not venting itself through the wall of the 
mould. The air inside, as the mould filled, became 
heated and attained much greater volume, and if 
it could not get through the wall of the mould 
from the inside to the outside, it came up the side 
of the casting. Probably the reason it did not 
appear on light castings was that the light skin 
cooled very much more rapidly and contracted 
quicker than a heavier casting, and the air had a 
space to travel. 

Mr. Darury said that invariably these lines first 
began to appear when the casting was solidifying. 
A blue flame seemed to cut itself through. . Both 
Mr. Brown and himself had watched it. They had 
seen sometimes that the contraction had left a 
gap of three-eighths of an inch between the casting 
and the sand, and still this flame would persist in 








coming close to the casting and cutting a course 
through. He remembered a case of a large con- 
tainer that they made. It was about a 30-ton cast- 
ing, with walls about 15 inches thick, and the 
flame cut itself into that to the depth of about 
two inches, leaving a course as bright and smooth 
as glass. They always found that the part of the 
casting in the vicinity of these marks was practi- 
cally the most solid of the whole. He had never 
yet seen a casting piped anywhere about there. 

Dr. Hatrretp asked Mr. Brown whether this 
trouble always happened when there was carbon 
in the refractory that he used for the mould. If 
he had no carbon present, did he get the same 
effect ? 

Mr. Brown replied that he should say there 
was always a certain amount of carbon in the com- 
position. He agreed that they did not get the 
marks so much from silicious sand as from com- 
position. 

Mr. Watson, referring to the question of car- 
bon, said at one time he could not make out why 
some of the castings which they were getting in 
the fettling shop were not only wormed but blown 
all over the outside—the skin all destroyed. He 
looked into the matter, and found that the man 
who made the ‘‘compo”’ was short of something 
and was grinding up coke and putting coke-dust 
in. As soon as that was stopped the trouble dis- 
appeared. He thought the contention was correct 
that very often it was the carbon content of the 
moulding sand that caused the trouble. 

Mr. Brown said his experience of ‘ snail "’ 
marks began about thirty years ago. He was then 
making some big rolls—ordinary rolls about 36 in. 
dia. They had jomts in the mould, and the first 
casting had ‘‘ snail ” marks all the way up. In 
the case of the second one, through some mishap, a 
joint got broken. He had to go inside the mould, 
and while he was there he broke the joint away 
himself. When the casting came out, he was sur- 
prised to find that the marks only started from 
the next joint upwards. That suggested to him 
that air was getting in somehow. They then made 
every joint up, and after that the marks only 
started at the head. It was not always convenient 
to make up every joint. About five years ago they 
were making some large flywheels, 12 ft. dia. ; when 
they came out they were all ‘‘ snail ’’ marked right 
up the outside. Walking round about two hours 
after the second one was cast, and after all the 
weights had been taken off the top part, he saw 
a big flame coming down the joint. Concluding 
that there was something causing that gas to 
come out there, he had sand shovelled in to stop 
the air from getting in. When that casting came 
out, there were no marks down it; they simply 
went up the head. Ever since then, wherever it 
had been possible to do it, he had always stopped 
the joints in order to keep the air from getting 
in, and he found it did away with the marks. 

Mr. Watson said the removal of the ‘snail ”’ 
mark was not always an unmixed blessing. He 
remembered once being very badly troubled with 
the mark in mill pinions. He spent about twelve 
months in trying to find a solution, and at last 
evolved a pinion that had no “snail” marks on 
it. When it was sent into the mill, the manager 
came over with a face like a red carrot. ‘* What 
have you sent me over now?’’ he said. ‘* Where 
are the holes that you used to cast in them? I 
have got nothing to keep the grease in?’’ 
(Laughter.) 
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Trouble with Steel Cylinder Castings. 


ENGINEER-LIEUTENANT JAcKsON, R.N., asked :— 
‘* Why is more difficulty experienced in casting a 
plain cylindrical pipe in steel—say, a knuckle or 
ball joint length of from } in. to 1} in. in thickness 
and from 8 in. to 12 in. diameter—than in casting 
an intricate marine control valve or expansion 
piece in steel?’’ Often ball pipes which were used 
for steam pipes and expansion joints appeared on 
the surface to be good, but when sent to the 
machine shop they developed spongy parts. When 
put under pressure, they leaked. Sometimes they 
could be made satisfactory by electric welding, 
but in other cases when they were put under 
pressure again after welding other places showed 
signs of sponginess and they ewe in a fine spray. 
The pipe seemed a very simple thing to make. 
A turbine control valve, with four or five seatings 
in a valve box, was very intricate, but these were 
obtained perfectly sound? Another instance’ of 
sponginess that he remembered was that of some 
hydraulic rams for the steering gear of a man-of- 
war. They were cast, and there was a lot of diffi- 
culty in getting them to stand the pressure re- 
quired, which was about 2,000 lbs. per sq. in. 

Mr. Brown said his firm had done a lot of the 
work in question. The pipes were all machined 
on the outside, and, as soon as the pressure was 
put on inside, the water seemed to come through. 
He had cast them in all ways, and yet he had the 
difficulty. The castings weighed from 1} to 2 ewt. 
They had the most trouble with those about 9 in. 
diameter and 4 ft. long. 

Mr. Dartezy said other firms were in difficulties 
with the same thing. They had been run with 
four or five runners, run in the bottom ‘and in the 
top, lined up to gradually taper, and machined 
off, cast on the flat and on the end, and still they 
got the same trouble. He thought if anything 
those cast on the flat were the best. He did not 
think it possible to do anything more than had 
been done as regards trying to feed them. 

Mr. Watson said apparently there were only two 
problems involved—feeding the job by risers and 
allowing the contraction to come on properly. If 
the contraction was stopped they would get a 
spongy substance. He would attack the problem 
from the standpoint of feeding of the job. He 
would put a series of denseners on the bottom 
side only, right round the casting, and a feeding 
head to feed the top side of the casting. At the 
same time, he would keep the narrower part of the 
mould as open as possible, so that no resistance 
to contraction could occur. It was not a question 
of the contraction cracking the casting. There 
was a point when the total contraction had not 
come on, and the metal was in a state of stress, 
giving an open structure. He had found the use 
of denseners, or chillers, the cure for a great deal 
of difficulty that apparently had not been curable. 

Mr. Portarp said his firm had made the pipes 
two in a box, and had had one bad one and one 
good one. The spongy parts were not local at all, 
but showed themselves in castings made end on end 
the same as in those made at an angle and hori- 
zontal. With regard to Mr. Watson’s remark on 
contraction, and keeping the mould open in the 
centre, perhaps where they had made a good one 
and a bad one in the same box they had had a 
little light ramming on one and heavy ramming 
on the other. That might explain it. 

Tne CHAIRMAN said some yeas ago they were cast- 
ing 4in. shell moulds, four in a box. They were 





cast on end, and were always spongy on the side 
opposite the other shell, as if the one affected the 
other. Around the other portion of the shell, 
which was exposed to the outside of the box, they 
were sound. The sides nearest to each other were 
always spongy, so that each was spongy on two 
strips. They put some such mstetial as a piece of 
sheet iron between the two, and that got over the 
difficulty to some extent. The moulds were far 
better for it. Now, they were done with metal 
chills. The ones he had referred to were in compo. 

A Meyser :—I think the trouble was owing to 
the gases getting through the other one. 

-Mr. Warson :—I think the reason of the inside 
of the shell being bad was due to the fact that on 
the outside the heat was getting away very much 
faster through the wall of the mould and the 
compo., thus allowing them to solidify quickly and 
giving the same action as the densener I was 
speaking about. 

It was finally agreed to adjourn the discussion, 
ia order that a section of the casting might be 
produced, together with particulars as to where 
the risers were and other matters. 


LONDON BRANCH. 
Aluminium Chill Castings. 

A meeting of the London Branch was held on 
Friday, January 18, Mr. J. Stone (Junior Vice- 
President) in the chair. 

The Secretary expressed the regret of the Branch 
at the sudden death of Mr. W. Grout, who was to 
have read a paper on ‘‘ Stamping Qualities of 
Copper-Zine Alloys,’’ and mentioned that a 
message of condolence had already been sent to 
Mrs. Grout. ; 

An informal talk then took place, which resolved 
itself into a discussion on the value of giving care 
to casting and pouring temperatures. 

Mr. Calliper exhibited a number of small chill 
castings of aluminium alloys with which he had 
had trouble from cracking. The castings were in 
the form of small discs about 1} in. diameter, with 
a thin recessed centre, some having a composition 
of 7 per cent. copper, one spelter and one tin, and 
others 10 per cent. copper. The castings had to be 
released from the mould when red hot, but the 
experience was that as soon as they were got out 
they frequently cracked. It should be explained 
that the work is being carried out experimentally 
with the view to seeing the commercial possibilities, 
if any, of small parts cast in this way. The most 
reliable results, it was explained, had been ob- 
tained with 10 per cent. copper, yet exhaustive 
tests showed that the 7-1-1 mixture had the 
least contraction. Nevertheless, this latter had 
given the worst results from the cracking point of 
view. The crack did not always take place in the 
same way. The temperature of the chill was said 
to be 400 deg., although there were no means of 
ascertaining the precise figure. There was a 
runner and riser. 

Tne CnatrMan asked if it was necessary to have a 
runner and riser with such small castings. 

Mr. Cauiirer explained that he had experi 
mented without a riser, with practically the same 
result, except that the casting did not run so 
well. The castings cracked. About 100 good ones 
had been obtained, but there were 500 or 600 bad 
ones. 

Mr. Bartierr thought it was the centre part of 
the chill that was giving trouble. 

It was explained that the chill was im two halves, 
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and that pouring had been done both quickly and 
slowly. Further experiments had been made in 
reducing the length of the runner and riser. 

Mr. Barrett suggested a runner on the top 
might give better results. In general practice, in 
running from the bottom, dull metal was being 
pushed up all the while, and the further it had to 
travel the duller it was. The longer the chill could 
be kept hot the less perceptible would the crack 
be. 

Mr. Gaunt said that firms making a practice of 
this class of work had tremendous runners. With 
2-Ib. castings he had seen runners on the mould 
of 24 in. diameter. With an aluminium casting 
up to }-in. in green sand, run from the top, a 
good casting could not be obtained, owing to the 
troublesome nature of the aluminium skin that 
was formed, The same trouble was not experienced 
with gunmetal, even if pouring from the top was 
adopted. He never took an aluminium casting out 
until it was cold, and his firm had a pouring 
temperature for each job. Seeing that in this 
case a number of good castings 6, produced, 
he felt that the difficulty was possibly due to the 
temperature of the metal, and if the temperatures 
were measured as the experiments were carried 
out, it should be possible to supply a range which 
woulda give a good casting, and that would solve 
the difficulty. 

In the course of further discussion, it was 
remarked that continued use of the chill improved 
the results, and this might be a factor. 

Mr. Gaunt said that one method of keeping the 
casting temperature up was to have a series of 
moulds, which were put back into the muffle. Thus 
the moulds as they came from the muffle had a 
definite temperature. 

Mr. Bartiett suggested that a smaller runner. 
should effect an improvement. 

Mr. Davis asked whether chill casting was being 
carried out successfully commercially, and whether 
it was better than casting in the sand. 

Mr. Gaunt said it was being carried out success- 
fully, but those who were doing it were not anxious 
to let others know how it was done. Such castings 
fetched a higher price. The advantage was that 
there was less machining to be done. The tensile 
strength of a chill casting was higher, and there 
was more elongation. The ordinary casting gave 
a carroty structure, which was brittle. With the 
chill method the structure was altered entirely 
to a crystalline structure. The structure was not 
actually closer, but it was one tending towards the 
interlocking of the crystals. 

Mr. Bartiett said that tests given in a Birming- 
ham paper last year had shown that it did not 
matter with 8 per cent copper how much the metal 
was overheated. So long as it was cooled down to 
the right temperature the right result was ob- 
tained. If the ideal casting temperature was 620 
deg., it did not matter whether it was taken up to 
900 deg., so long as it was cooled down to 620 deg. 
again and had not been oxidised. 

Mr. Gaunt said this question of temperature 
depended very much on the type of pyrometer 


used. A radiation pyrometer gave a lower 
reading than a thermo-couple inserted into 
the metal. The tests given in the Birmingham 


paper obtained with a thermo-couple were too low. 
It was necessary to use care in dealing with pyro- 
meters, because there were variations, even when 
they were of the same type and from the same 
laboratory. 


Lizut. ALEXANDER Hayes pointed out that the 
Birmingham tests were with alloys containing 
about 10 per cent. zinc and much less copper, and 
would, therefore, have a lower temperature than 
aluminium-copper. 

Mr. Gaunt said that temperature in aluminium 
pouring was everything. Temperature in melting 
did not matter so moar: 4 as long as the metal was 
poured at the right casting temperature. 

Mr. Bartuert said there must be a right casting 
temperature for everything, and, as in the case 
under discussion, satisfactory castings had been 
produced, the ideal condition of things would 
probably be found by experiment. 

Romig a little further discussion, the meeting 
closed. 





SCOTTISH BRANCH. 

At a meeting of the Scottish Branch of the 
British Foundrymen's Association on January 12, 
Mr. Riddell, the Branch-President in the chair, 
Professor R. L. Mellanby, D.Sc., M.I.Mech.E., 
delivered a lecture on ‘Cast-Iron from an 
Engineer’s Standpoint.’’ He remarked at the 
outset that it would be greatly to the advantage 
of the engineer as well as the foundryman if more 
opportunities presented themselves whereby the 
engineer and the foundryman could meet and dis- 
cuss with one another their particular difficulties. 
The progress of development in the engineering 
industry, the speaker continued, demands pro- 
perties in cast-iron to withstand high and varying 
temperatures in the same casting and at the same 
time high pressures. Castings subjected to vary- 
ing temperatures and high pressures demand pro- 
perties in the metal which are most difficult to 
acquire. Uneven wearing properties and defective 
designing are other sources of worry. Many of 
the difficulties which at present engineers must 
face did not occur in ordinary steam-engine 
practice a few years ago. 

The lecturer stated that greater efficiency can 
be obtained by the use of superheated steam 
than steam at its ordinary temperature, and gave 
as an’ example the use of superheated steam as 
applied to the turbine engine. This meant that 
castings for such work were subjected to very 
high temperatures. The internal combustion 
engine was another instance of castings subjected 
to high temperature and shock. The cylinder of 
a Diesel engine was a casting which gave the 
engineer much concern. ‘ 

The production of a metal of a satisfactory 
structure was of immense importance and called 
not only for a knowledge of the constituents of 
the metal, but also the casting temperature and 
rate of cooling. The lecture was illustrated by a 
number of lantern slides showing photomicrograph 
views taken from parts of castings which had 
failed in the work for which they were intended. 








CARBOHYDRATES AS STEEL DEOXIDISER.— 
A German patent recently issued in the United States 
describes a new method of gr og | steel in the 
furnace bath. It is based on the ition of carbo. 
hydrates. Claim is made for complete deoxidation with 
only traces of carbon entering the bath. A special ad- 
vantage is found in the production of a very soft iron. 
Sugar, starch, and cellulose are used with the best 
effect, though Wood and herbaceous plants have been 
used with success, it is claimed. When sugar or stareh 
is used 5.5 Ibs. are sufficient to deoxidise completely a 
metric ton ‘of steel. With wood shavings 9 to 11 Ibs 
are necessary. phurisation also is claimed to be 
accomplished by this process. 5 
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Burning Crude Oil.* 


By W. A. JANSSEN. 





There have been innumerable modifications of 
spray and jet burners. These may be divided into 


two classes, high pressure and low pressure types. 
Aside from the pressure of operation, they also 
vary in design and construction, depending. upon 
the atomising agent used. These burners are de- 
pendent for their success on the use of air or steam 
In addition some burners 


as an atomising agent. 
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Fic. 1.—GENERAL ARRANGEMENT OF THE CAST-IRON 
PREHEATER. 


also have incorporated in their construction some 
form of spiral for mechanical atomisation. 

The spray burner consists essentially of a fan- 
shaped spray of steam or compressed air upon 
which a stream of oil is allowed to trickle, the oil 
being diffused or atomised and burned. The jet 
burners, of which there are many types, are so 
constructed that a stream of oil is swept into and 
becomes a part of a stream of air or steam, being 
atomised therein and subsequently burned. The 
spray and jet types of burners have their limita- 
tions, because of their inability to maintain a posi- 
tive adjustment of the definite amounts of oil and 
air necessary to assure and produce perfect com- 
bustion. This condition is further aggravated by 
the use of oils of variable specific gravity, which 
congeal in cold weather, making perfect combus- 
tion almost impossible without the almost constant 
attention of the furnace operator. 

Because of the inability to properly control the 
air supply to definite combustion proportions, the 
quantity of air is usually in excess of theoretical 
requirements for complete combustion, causing a 
reduced flame temperature. In the spray and jet 
types of burners, it is essential that there be an 
abundance of air in order to assure complete 
atomisation and avoid smoking. If the burners 
are adjusted so as to admit a theoretical amount 
of air, the oil is not thoroughly atomised, result- 
ing in imperfect combustion, accompanied by ex- 
cessive smoking and attendant reduction in flame 
and furnace temperature. The great objection to 
the present methods of oil burning is that the 
vaporisation and combustion are practically simul- 
taneous and that both occur within the combustion 
chamber. 

During the past year there has been developed 
a system of oil burning wherein the oil, instead of 


* From Paper presented before American Foundrymen’s Asso- 


iation, September 27, 1917. 








being atomised or vaporised, is gasified in a 
specially designed vaporiser outside of the furnace. 
The gaseous product is forced into a combustion 
chamber under positive pressure, resulting in per- 
fect combustion. This method of oil burning con- 
sists essentially of producing an oil-gas in a 
specially constructed vaporiser outside ot the fur- 
nace proper, through the union of oil and heated 
air in definite proportions for perfect combustion. 
The air for combustion is delivered by a com- 
pressor at about 2 lbs. pressure and a velocity of 
150 ft. per second. The air is forced to the 
vaporiser through cast-iron preheater boxes placed 
in the path of the out-going waste gases. With 
the admixture of oil in the vaporiser, a gaseous 
product is formed, which is delivered to the com- 
bustion chamber under continuous pressure. 

The cast-iron preheater, Fig. 1, consists of a 
closed cast-iron box with openings to connecting 
boxes for the admission of incoming air. A series 
of vertical flues are provided to permit the passage 
of the outgoing waste gases through the apparatus, 
thus providing a source of heat for preheating the 
air for combustion. The number of preheaters re- 
quired is dependent on the oil consumption for 
which the furnace is designed. They are stacked 
one over the other, and are so placed in the path 
of the outgoing gases that their walls will trans- 
mit the maximum amount of heat. Each heater is 
provided with an inlet and outlet opening for the 
admission of air. They are located on the opposite 
ends of the heater, necessitating a complete 
passage of air through the apparatus. As the 
heaters are stacked, the inlet opening of one con- 
nects with the outlet opening of another. With 
this arrangement the vertical flues are thrown 
out of line, thereby retarding the flow of the out- 
going gases, permitting a greater heat absorption 
through the walls of the preheaters. 

The vaporiser, Fig. 2, is a hollow cast-iron fit- 
ting. Its size is dependent on the calculated oil 
consumption. It has conveniently arranged inlet 
and outlet openings. Within the vaporiser are a 
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Fic. 2.—T wo SEcTIons or THE CAST-IRON 
VAPORISER. 


series of baffles which form a winding zigzag path 
for the gaseous mixture of air and oil. The long 
winding passage is essential for complete gasifica- 
tion. The preheated air enters the inlet of the 
vaporiser and commingles with the oil stream. On 
striking the first baffle, gasification is begun. The 
mixture of air and oil gas then winds past the 
succeeding baffles. It finally is discharged from 
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the vaporiser through a pipe in the furnace wall 
leading to the combustion chamber. 

If perfect combustion is to be attained, the pro- 
portions of oil and air must be right and the tem- 
perature of the armen air also must be cor- 
rect. The installation operates most efficiently 
when the temperature of the air is about 800 deg. 
F. allowing a temperature drop of about 100 deg. 
for radiation and the conversion of oil to gas, the 
net temperature of the gaseous mixture is about 
700 deg. F. The velocity of the gaseous mixture 
should be about 150 ft. per second in order to pre- 
vent back-firing or flame propagation in the direc- 
tion of the source. This is most essential, as the 
temperature of ignition, 1,050 deg. F., is only a 
few hundred degrees higher than the temperature 
of the gaseous mixture, which in the proximity 
of the heated combustion chamber almost instantly 
is brought to ignition temperature. 

The heavy fuel oils of commerce are practically 
all of the following composition :—Carbon, 84.9 
per cent.; hydrogen, 13.7 per cent., and oxygen, 
1.4 per cent. The Baumé gravity is 26 deg. and 
the oil weighs 7.4 lbs. per gallon. For perfect 
combustion this necessitates about 3.4 lbs. of 
oxygen or 14.5 lbs. of air per lb. of oil. This is 
equivalent to 180 ft. of free air per lb. of oil, or 
about 1,500 cub. ft. of free air per gallon. This 
may be more easily expressed as 25 cub. ft. per 
minute per gallon per hour. 

This method of oil burning lends itself very 
readily to every type of furnace in which the 
atomising types of burners have been used. Oil 
economies of 40 per cent. are not uncommon. A 
10 per cent. economy alone is effected in the pre- 
heating of the combustion air. 





Monometer Oil-Fired Oven 
Furnace. 





A new type of oven furnace, heated by oil fuel, 
has recently been constructed by the Monometer 
Manufacturing Company, Limited, of Whitehouse 
Street, Aston, Birmingham, for case hardening. 
The aim of the company has been to produce a 
robust furnace capable of meeting rough usage and 
of high efficiency. The front and back plates of 
the furnace are of strong castings, made of a mix- 
ture of iron to suit the heat conditions, and the 
sides and top are built up of thick steel plates. 
The refractory material is of an exceptional thick- 
ness designed to minimise loss of heat, and the 
door is of the counter-balanced vertically sliding 
type, but the company have incorporated a special 
device for ensuring a tight joint between the face 
of the door and the adjacent face of the furnace 
front. If this detail is overlooked a large volume 
of heat escapes at this point. The wedge action 
effectually seals the joint, but does not prevent 
easy manipulation of the door. The well-known 
Monometer oil-fuel burner is fitted at the back of 
the furnace, and a special spreading arrangement 
is embodied to distribute uniformly the flame and 
heat below the floor of the furnace. A number of 
vertical flues convey the products of combustion 
from the chamber below the furnace floor into the 
heating chamber proper, the burnt gases finally 
making their exit through the top flue, which, it 
may be mentioned, is provided wth a regulating 
indexed damper. The company’s patent arrange- 
ment for pre-heating the air supply by passing it 





through metallic coils embedded in the brickwork 
ensures that the recuperative efcct is taken full 
advantage of with a resultant great fuel economy 
and high heating efficiency. The makers state that 
‘the oil burner and combustion arrangements will 
consume all grades of fuel oil with perfect com- 
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MonoMETER O1t-FirED OvEN FURNACE. 














bustion and without smoke, and that the distribu- 
tion of heat throughout the furnace interior is as 
uniform as can be desired, meeting the require- 
ments of case hardening, etc., to an exceptionally 
satisfactory degree. The furnace is covered by 
patents of Mr. I, H. Hall, managing director of 
the company. 








ELECTRIC FURNACE FOR BRASS MELTING.— 
Mr. T. F. Baily, president of the Electric Furnace 
Company of America, of Cleveland, Ohio, recently 
described a resistance type furnace for melting brass 
and bronze. The furnace is of the non-crucible type 
and works on the true resistance principle. The fur- 
nace chamber is formed in a cylindrical shell, on trun- 
nions and brackets for tilting. The bottom of the 
chamber is bowl shaped. The resistance element is 
contained in a circular trough made of a refractory 
material similar to carborundum fire sand. In this 
refractory trough the resistance material, composed of 
broken carbon, is placed, forming contact with the 
electrodes which are placed diametrically opposite each 
other with their ends protruding into the circular 
trough. The contro! of the current, and hence of the 
furnace temperature and melting capacity, is by means 
of suitable voltage taps brought out from the secon- 
dary coils of a special transformer supplied with each 
furnace. Running tests were given of melting bronze 
and brass, with mechanical tests of-the cartridge omy 
produced and numerous analyses showing the i- 
formity of the metal at the beginning and end of the 
cast. The electrical power required shows favourable 
comparison as regards melting costs with crucible or 
open-flame melting furnaces, the average being 450 
kw.-hr. per short (2,000-Ib.) ton of bearing bronze, and 
311 kw.-hr. per short ton of cartridge brass. 
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Legal. 


— 

Taylor Brothers and Company v. Johnson, _ 

ln the Court of — before Lords Justices Pick- 
ford, Bankes, and Scrutton, on Friday last, the case 
of Taylor Bros. & Company, Limited, v. Axel John- 
son, was heard upon the appeal of the plaintiffs from 
an order of Mr. Justice Avory, in Chambers, setting 
aside the writ and the proceedings in the action which 
had been instituted by the plaintiffs against the de- 
fendant, who traded as Axel Johnson & Company, at 
Stockholm, to recover damages for alleged breach of 
contract. ; e 2 

Counsel, in support of the appeal, said his clients 
ware steel manufacturers in Leeds, and they made a 
contract in 1908 with the defendant for the supply 
of steel to them over along period. The contract was 
now running, and would run until 1920. A great deal 
turned on the terms of the contract, and as to whether 
there was a breach of it within the jurisdiction so as 
to bring it within Order 11, Rule I. The action was 
started in this country, and leave was obtained to 
serve the defendant in Sweden. The only point taken 
before Mr. Justice Avory on behalf of the defendant 
was that the writ and proceedings should be set aside 
upon the ground that the alleged breach on which the 
action was based did not occur within the jurisdic- 
tion. Mr. Justice Avory upheld that contention. The 
contract was dated May 23, 1908, and set out 
that the plaintiffs would buy from the defendant all 
their requirements of Swedish pig-iron for their iron 
and steel works in Leeds and Manchester during the 
years 1908 to December 31, 1920, both inclusive, from 
the date of the contract, and that the defendant 
would sell the pig-iron upon the terms therein set out. 
By raph 2 the plaintifis were to give to the de- 
ss “ ore July 1 in each year written notice of 
the number of tons of pig-iron required by them for 
each succeeding year; paragraph 3 set out that apart 
from their earlier requirements the plaintiffs would 
take in the year commencing January 1, 1911, and in 
each of the succeeding years a minimum quantity of 
5,000 tons of pig-iron, but that the defendant should 
be under no obligation to deliver in any year from the 
date of the contract more than 12,000 tons of pig-iron. 
By paragraph 4 the defendant was to ship, upon the 
instructions of the plaintiffs, the said pig-iron for 
delivery at Manchester direct, or at Leeds, via Hull, 
the defendant to arrange for the shipment of the iron, 
the freight to be at the rate of 6s. per ton, and the 
basis of the rate fron¥ Hull to Leeds by canal to be 
calculated at a minimum rate of 3s. 9d. per ton. The 
plaintiffs, by paragraph 5, were to pay to the defen- 
dant a maximum price on a basis of 97s. 6d. per ton 
delivered in Leeds, or 93s. 9d. per ton delivered Man- 
chester Docks. Paragraph 6 provided that the pig- 
iron should be at the risk and for the account of the 
plaintiffs from the time of the shipment. In addition 
to these paragraphs, added counsel, there was the fact 
as to the course of. business between the parties. The 
documents were tendered to a bank in London, and 
were paid for by his clients there—that was the course 
of business, but it was not defined in the contract 
where ‘the place of payment was to be made, and that 
was a necessary fact. The learned counsel read the 
affidavit of Mr. G. R. T. Taylor, the managing direc- 
tor of the plaintiff company, in which it was set out 
that the defendant had failed to supply to the plain- 
tiffs all their requirements of Swedish pig-iron during 
1908 up to December 31, 1920. It was a term of the 
contract that the delivery of the goods should be made 
in England. Defendants had failed to deliver any of 
the pig-iron in the year 1916, and by cable, dated 
May 12, 1916, refused to deliver a further supply. 
The breach of the contract on which the action 
was grounded occurred within the jurisdiction of the 
Court by reason of the fact that under the terms of 
the contract and the course of business between the 
arties all consignments of pig-iron were despatched 
- the defendant from Stockholm to Leeds, where 





delivery was made by the defendant. The learned 
counsel contended that upon the facts set out in the 
affidavit he had established a breach within the juris- 
omangaag of the contract, which had to be performed 

ere. 

Mr. Le Quesne, on behalf of the respondents, sup- 

rted the order of Mr. Justice Avory, and contended 
that plaintiffs’ counsel had failed to show that the 
breach was one which was committed within the juris- 
diction. 

In the result their lordships adopted this view, and 
affirmed the decision of Mr. Justice-Avory, and dis- 
missed the appeal with costs. 














Priority of War Manufactures. 


The War Priorities Committee was appointed some 
time ago by the War Cabinet to decide questions of 





priority of manufacture in their bearing on the con- 
4 the war. The composition of the Committee is 
as er :— 


Lieut.-General the Right. Hon. J. C. Smuts, K.C., 
Chairman, the First Lord of the Admiralty, the Secre- 
tary of State for War, the Minister of Munitions, the 
Minister of National Service, and the Air Minister. 

The Committee is assisted in the conduct of its work 
by a Permanent Sub-Committee, composed of represen- 
tatives of the Admiralty, War Office, Ministry of 
Munitions, Air Ministry, and Ministry of National 
Service. The requirements for war purposes of the 
various ——— of the State are examined and 
co-ordina by the War Prigrities Committee, who 
decide the relative importance of their demands in 
accordance with the general rulings laid down by the 
War Cabinet, and arrange the allocation of the material 
resources and productive capacity of the country in 
the order of Priority allotted. The War Priorities 
Committee performs its functions of allocation largely 
through the medium of Allocation Sub-Committees. 
composed of representatives of the various consuming 
departments concerned. Those Sub-Committees have 
been set up by the. War Priorities Committee to inves- 
tigate wit! vers to specific materials the supply 
available and the requirements of the several depart- 
ments and public services, and to allocate supply in 
accordance with the general priority laid down o the 
War Priorities Committee. Differences of opinion 
occurring within these Sub-Committees wiil be referred 
for settlement to the War Priorities Committee. In 
addition, a Sub-Committee has been set up, which 
deals with works of construction, both public and 
private. 

In order that the requirements of the public services, 
such as transport, light, heat, power, etc., may receive 
proper consderation, a General Services Committee 
has been appointed by the War Priorities Committee, 
under the chairmanship of Mr. John Wormald, 
M.Inst.C.E., with representatives from the Ministry 
of Munitions, Admiralty, War Office, Board of Trade, 
and Local Government Board. This committee con- 
siders the requirements of these services, and formu- 
lates on their behalf demands which are taken into 
account by the War Priorities Committee in their allo- 
cation of the available supplies of the various commo- 
dities. The chairman of this committee is assisted by 
an Advisory Committee, whose particular duty it is to 
inquire into the needs of the various general industries, 
the maintenance of which is not vital to the supply of 
war material or to the life of the community, but which 
it is desirable to preserve. The composition of this 
ey! Committee is as under :— 

Mr. George E. Alexander ; Mr. Kenneth Chance; Sir 
Archibald y, Bart.; Mr. Alexander Walker; Mr. 
H Woodall, M.Inst.C.E.; a representative of the 
Bo of Trade. The Secretary of the War Priorities 
Committee is Colonel F. J. Byrne, with offices at 11, 
Pali Mall, S.W. Applications for priority certificates 
and permite sbould continue to be sent to the Priority 
Departments of the Admiralty and Ministry of 
Munitions. 
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Deaths. 


cate 


Tue death is announced, at the 
Mr. Chas. A. Brown, of the firm of 
engineers, Exeter. 

Mr. J. Wricut, for many years the London repre- 
sentative of Ashmore, Benson, Pease & Company, 
Limited, died last month. 

Tue death took place recently of Mr. Arthur Lee, 
late head of the firm of Arthur Lee & Sons, Limited, 
Crown Steel and Wire Mills, Sheffield. 

Mr. W. Lecer, the proprietor of the oldest iron- 
foundry in Retford, died rather suddenly at his resi- 
dence last month at the age of 78. 

THe death is reported, in his 77th year, of 
Mr. F. E. Duckham, a well-known engineer, who retired 
from active business about twelve years ago. 

Sec. Lizur. Crooxe, R.F.C., who was recently killed 
in an air collision, was a son of Mr. Walter Crooke, 
engineering manager of the Lilleshall Company, 
Limited. 

Tue death has occurred of Mr. J. Lawley, J.P., who, 
with his brother, Mr. W. Lawley, established the busi- 
ness of W. & J. Lawley, Britannia Foundry, West 
Bromwich, in 1881. 

Lreut.-Cot. F. J. Trump, D.S.0O., killed in action, 
was a son of the late Mr. H. V. Trump, who was at 
one time general manager of the Rhymney Iron 
Company, Limited. 

Mr, G. Suiru, J.P., senior managing director of the 
Smith & Grace Screw Boss Pulley Company, Limited, 
died recently at his residence, The Hollies, Thrapston, 
at the age of 76 years. 

Sec.-Lizut. A. W. H. Purwnert, R.G.A., who died 
as a prisoner of war in Belgium, was the eldest son 
of Mr. W. H. Purnell, a director of Herbert Morris, 
Limited, Loughborough 

Tue death occurred on January 15, at 1, Belmont 
Street, Glasgow, of Mr. T. Anderson, Royal Indian 
Marine, A.M.Inst.C.E., late Chief Inspector of 
Machinery H.M. Dockyards, Bombay and Calcutta. 

Mr. B. G. Smiru, who died at Halifax on January 
12, in his 75th year, was the founder and head of 
the firm of B. G. Smith & Sons, brass founders, and 
lift and crane manufacturers, Stannard Works, Halifax. 

Me. J. 8. Setion, of Johnson, Matthey & Company, 
assayers and refiners to the Bank of England and Royal 
Mint, died on*January 18 at the age of 81 years. The 
business was founded by his uncle, Mr. P. N. Johnson, 


e of 72 years, of 
uxham & Brown, 


in 1 

_WE regret to learn of the death at Worthing of Mr. 
Sidney Steel, a director of Steel, Peech & Tozer, of 
Sheffield. 


Mr. Steel had been eeriously ill for some 
years and unable to take any active part in business 
affairs. 

Dr. Evcrene Franz Rorser, the founder and editor 
ef “ Metallurgical and Chemical Engineering,’ and 
also founder and past-president of tke American 
Electro-Chemical Society, died recently at East Orange 
in the United States. 

Mr. Cuartes Davis, metal broker and merchant, 25, 
Rood Lane, E.C., died at his residence at New Malden, 
Surrey, recently, at the advanced age of 86 years. The 
deceased gentleman was known as the ‘‘ Father” of 
the London Metal Exchange. 

WE regret to announce the-death of Mr. W. Grout, 
who occupied an important position in the works of 
Messrs. Ged. Kent, Limited, Luton. Mr. Grout was a 
member of the London Branch of the British Foundry- 
men’s Association, and was to have read a paper last 
month before the Branch on “‘ Stamping Qualities of 
Copper-Zinc Alloys.” 

Mr. D. M. Cummrne, principal of the firm of D. M. 
Cumming & ag Blackhill Shipyard, Glasgow, 
died very suddenly while on his way to the works. 
Mr. Cumming, who was 55 years of age, was a native 





of Glasgow, and a son of the founder of the firm. He 
was trained at the works, where he spent all his 4 
fessional career, succeeding to the management in 1882. 

Masor T. Herscuert Jones died on January 18, 
after a very short illness, at his residence, Whitmore, 
Eaton Grove, Swansea. Major Jones, who was about 
57 years of age, started business as a metal merchant 
in Swansea a quarter of a century ago, and became 
an influential member of the Swansea Metal Ex- 
change and the Swansea Chamber of Commerce, and 
he would shortly have become president of the latter 
body. ’ 

THe death took place on January 20, at the 

e of 89 years, of Sir Alexander Meadows Rendel, 
the eminent engineer. Sir Alexander, who was 
knighted in 1887, was a scholar and Wrangler of 
Trinity College, Cambs. He was appointed consulting 
engineer to the India Office and East India and other 
railways in 1874. His principal works include the 
shedwell of the new basin of the Royal Albert Dock, 
the Albert and Edinburgh Docks at Leith, the Work- 
ington Harbour and Docks, and the Sukker Bridge 
over the Indus. 

Sm Wutam H. Lrptey, the eminent civil en- 
gineer, died on December 30, at his residence at Putney, 
aged sixty-five years. He was the eldest son of the 
late Mr. W. Lindley, and from 1870 to 1873 he was 
his father’s resident engineer on the Budapest Water- 
works. He was next employed for twenty-two years 
as Engineer-in-Chief of the city of Frankfort-on-Main, 
and at the same time was consu!ting engineer for plan- 


ning and carrying out various munici works in 
other towns on the Continent, designing the new water 
supply of Petrograd from Lake Ladoga. Sir William 


was President of the Engineering Standards Com- 
mission of the German Gas and Waterworks En- 
gineers, and Assistant Commissioner of the Roya 
Commission on Canals and Waterways in s 
country. 

WE regret to announce the death, which took place 
on January 23 at Delahay House, Chelsea Embank- 
ment, of Sir John Wolfe-Barry, the eminent engineer, 
in his 82nd year. Sir John had been associated with 
some famous works, among which were the Tower 
Bridge, Kew Bridge, Barry Dock, the Surrey Commer- 
cial and Immingham Docks, and Natal Harbour. He 
was consulting engineer to several ae and other 
companies, poe. had sat on many Royal Commissions, 
while he was a member of the Court of Arbitration 
under the Metropolis Water Act. He had been a 
member of the Senate of the University of London, 
and a Governor of the Imperial College of Science and 
Technology, and was a past president of the Institu- 
tion of Civil Engineers, as well as vice-president of 
the Institution of Mechanical Engineers. 
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Personal. 





Tue late T. A. Carpenter, engineer, of Brookside, 
Ilkley, left £24,307. ; 

Lorp Furness, upon whom the dignity of a Vis- 
county has been conferred, will be known as Viscount 
Furness. 

Sec. Lizut. B. H. Porrway, son of the late Mr. E. 
Portway, ironfounder, of Halstead, has been awarded 
the M.C. 

Tue gross value of the estate of the late Mr. T. 
Corbett. of the Perseverance Ironworks, Shrewsbury, 
is £54,421. ; 

Tue late Mr. B. G. Arkwright, a director of Sir 
W. G. Armstrong, Whitworth & Company, Limited, 
left £14,912. jee s 

Tue gross value of the estate of the la r. J. 
Gray, oicmecly manager of the Tyne Lead Works, Heb- 
burn, is £3,419. 
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Tue late Mr. P. J. Harding, hardware and metal 
merchant, Long Lane, Borough, 8.E., left estate valued 
at £57,258 gross. 

Estate of the gross value of £97,863 has been left 
by the late Mr. J. W. A. Spencer, ironmaster, Wood- 
side House, Coatbridge. 

Vice-Apmirat Srr Reervatp H. S. Bacon has been 
ques by the Minister of Munitions as Controller 
of Munitions (Inventions Department). 

Captain J. Benrietp, A,O.D., mentioned in des. 
patches, was, before the war, employed on the staff 
of Hadfields, Limited, East Hecla Works. 

Major B. Crows, who has been appointed Assist- 
ant Secretary of War in the United States, was for- 
merly chief chemist of the Otis Steel Company. 

Capratin W. G. Orr, who has been wounded, is the 
second son of Mr. D. Orr, cashier of Andrew Barclay, 
Sone & Company, Limited, engineers, Kilmarnock. 

Mason Watter MacrarRiane, Yeomanry, who has 
been awarded the D.S.O., is the only son of Mr. 
Walter Macfarlane, of the Saracen Foundry, Glasgow. 

Mr. J. G. W. Bett, manager of the Pontoons Depart- 
ment, Smith’s Dock Company, North Shields, has been 
spesies manager of the firm’s undertaking at South- 


Mr. H. M. Txornron, the managing director of the 
Richmond Gas Stove and Meter Company, Limited, 
has been elected an associate of the Institution of Civil 
Engineers. 

kn. C. F. Scuatt has retired from the firm of 
Strauss & Company, 16, Rood Lane, London, E.C. The 
business will be continued by Mr. Arthur Strauss, 
M.P., and Mr. H. Hilty. 

Lieut. F. 8S. Smrrn, Royal Flying Corps, awarded 
the Albert Medal, is the son of Mr. A. Smith, of 
Alexander Smith & Sons, consulting engineers, 5, New 
hall Street, Birmingham. ‘ 

Lrevt. R. L. Hunrer, R.E., who has been awarded 
the Military Cross, is the fifth son of Mr. Summers 
Hanter, C.B.E., managing director of the North- 
Eastern Marine Engineering Company, Limited. 

Tue late Mr. T. D. Nicholls, of Caeglas, Skewen, 
for many years manager of the Cape Copper Company, 
Limited, of Briton Ferry, and custeuiie eugene at 
the Morfa Copper Works, Landore, left estate of the 
gross value of £2,264, of which £1,985 is net 
personalty. 

Ir is understood that Mr. Harry Steel will be the 
chairman of the new Workington—Steel, Peech & 
Tozer—Frodingham—Fox merger. Sir John Randles, 
who will retire from the Workington Company, will 
leave the shareholders with a property which has very 
much appreciated in value. 

Mr. P. D. Ewrnc, C.B.E., who has faken up the 
post of general manager of the Standard Shipbuilding 
and Engineering Company, Chepstow, is a member of 
the Institute of Nava! Architects, a member of the 
council of the Institute of Engineers and Shipbuilders 
in Scotland, and a director of the National Physical 
Laboratory. 

Sm Giynn H. West has been released from his 
duties on the Munitions Council at the request of his 
previous firm, Sir W. G. Armstrong, Whitworth & 
Company, Limited, Newcastle, who are anxious to 
avail themselves of his services on the directorate. Sir 
Glynn West was appointed Deputy Director-General of 
Munitions Supply in 1915, Controller of Steel Manu- 
facture in 1916, and Director-General of Shell and 
Gun Manufacture and a member of the Munitions 
Council jn 1917. 

Tue lengthy list of New Year Honours contains a 
number of names familiar to readers of this Journal. 
Lord Furness, the new Viscount, is chairman of Fur- 
ness, Withy & Company, Limited, and a director of the 
Weardale Steel, Broomhill Collieries, Easington Coal, 
Irvine’s Shipbuilding, and Tees Furnace Companies. 
The Privy Councillors include Major Sir Henry 
Norman, Bart., a director of the Maltby Main, Ros- 
sington Main, and Sheepbridge Companies. Another 
baronet is Sir James W. Ritchie, a director of Milner’s 
Safe Company, Limited. Appended are brief bio- 
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raphies of a few of the new Knights :—Mr. T. R. 
anton; managing director of Platt Brothers & Com- 
pany, Limited,.of Oldham, which firm has carried out 
many war contracts with great expedition and 
efficiency ; Mr. G. Lunn, Lord Mayor of Newcastle, 
who has rendered excellent service in connection with 
the organisation of labour for the output of munitions ; 
Mr. E. B. Phipps, lately general secretary to the 
Ministry of Munitions ; and Mr. T. Putman, managing 
director of the Darlington Forge Company, Limited, 
Col. W. Chavles Wright, director of Steel Production 
at the Ministry of Munitions, has been made a C.B., 
while Baron Nunburnholme, D.S.O., a director of 
Earle’s Shipbuilding and Engineering Company, 
Limited, has received the honour of K.C.B. 








Applications for Patents, 





Aktiebolaget Svenska Kullagerfabriken. 
303. January 5. (Sweden, Decem 4 : 
Aktiebolaget Svenska Kullagerfabriken. Means for removing 
hardened annular bodies from hardening liquid. 304. 

January 5. (December 16, ’16.) : 

Armstrong, Whitworth, & me 5 Sir W. G., Trevelyan, 
F. B., and Rowden. W.C. Production of eteel from scrap. 
19,220. December 29. 

Armairens. Whitworth, & Company, Sir W. G., Trevelyan, 


Hardening furnaces. 
» 16.) 


B., and Rowden, W. C. Production of steel. 19,221. 
December 29 
Askam, J. F. Tilting furnaces. 18,423. December 12 


Auld, J. P., and Tennick, P. M. Casting metals. 18986. 
December 21. 

Bagley, C. H. F. Removing molten slag from _open-hearth 
steel furnaces by air or steam blast. 747. January 12. 
Brookfield, D., Gaunt, J., Tylor & Sons, J., and White, H. T. 

Furnaces for smelting and refining metallic swarf, etc. 
803. 804. January 14. : 
Carroll, T. H. L, and Job, P. A. Production of a substitute 

for pig-iron, and its utilisation in eteel manufacture. 
554. December 14. 
Chemical ge ge & Wilton’s Patent Furnace Company. 
Furnaces. 530. January 9. : 
Donald, W. Open-hearth, etc., metallurgical furnaces, etc. 
27. January 2. : i : 
Ptchells, H. Steadying the arc discharge in electric fur- 
naces. 1,012. January 18. ’ 3 . 
Greaves, H. A. Steadying the arc discharge in electric fur- 
naces. 1,012. January 18. 
Harty, a Flux for welding aluminium. 18,451. Decem- 


r 

J T., and Smith, J. Casting ingots. 18743. Decem- 
r 17. 

Mead, A. Metallurgical heating-furnaces. 18719. December 


Nicholis Company. Moulding machine. 19830. December 31. 

Pittevil, a. G. C. Welding different metals to form a com- 
posite ingot. 526. January 9. 

Palmer, J. Process for production of basic steel. 162- 


January 3. 

Richmond Gas Stove & Meter Company and Thompson, J. 
Steel furnaces. 276. January 5. 

Rand, F. R., and Vautin, C. T. J. Aluminium alloy. %9. 
nn ig | 7. 

Reynard, O. Method of treating iron and steel to prevent 
rusting. 572. January 10. 

Soc. Francaise d’Exploitation de Fours Spéciaux & Haute 
Température. Furnaces for heating loupes, etc. 387. 
January 7. (France, August 28, ‘17.) 

Thaberg, N. T. Producing gas from moist fuel in furnaces, 
gas-producers, etc. 18911. December 20. (Sweden, June 


ys , 
Techno-Chemical Laboratories, Ltd. Furnace or heating 
chambers. 18,424. December 12. 
Townsend, C. Preventative of rust in iron and steel. 18,431. 
December 12. 3 . 
United States Alloys Corporation. Method of treating iron 
and steel. 19,313. December 3l. - 
United States Alloys Corporation. Alloy of iron, titanium, 
and silicon, and process for production thereof. 19,314. 


December 31. 
Walker, J. B. Process for manufacture of ingot moulds. 709. 
January ll. (United States, March 12, °17.) 


Walker, J. B. aking ingot moul 70. January 11. 
(United States, March 12, ’17. 
Watford Electric & Manufacturing Company, and Coates, H. 
ric arc furnaces. 18876. December 19. 


Electric 

Whyte, 8. Electric weldi 18,427. December 12. 

Whyte, S. Manufacture of iron and steel and alloys thereof 
18,428. December 12. 

Whyte, 8. Weane metals. 18,429. December 12. 

—_— ¢ C. Metallurgical heating-furnaces. 18719. Decem- 
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Trade Talk. 





Mr. A. E. Dunsran, iron and metal merchant, has 
removed to 459, Queen’s Road, Sheffield. 

LepwaRp & Beckett, LimiTeD, have removed to 
King’s House, King Street, London, E.C.2. 

New McNem & Company, LimrreD, iron merchants, 
have removed to 86, St. Vincent Street, Glasgow. 

THe SuHerrretp Twist Driwt & STeen Donvssr, 
LimiTeD, have removed to Suffolk House, 5, Laurence 
Pountney Hill, E.C.4. 

Tue premises of the Murray Foundry Company, 
Limited, Lower Road, Rotherhithe, have been seri- 
ously damaged by fire. 

ENGINEERING Supp.ies, Limirep, have removed from 
28, Victoria Street, S.W., to Suffolk House, 5, 
Laurence Pountney Hill, London, E.C.4. 

Bowes-Scotr & Western, Liirep, Broadway 
Chambers, Westminster, 8.W.1, have removed to 
King’s House, King Street, London, E.C.2. 

THe AncHor Meta. Works, Limirep, are being 
wound up voluntarily, with Mr. T. D. Neal, 119, 
Edmund Street, Birmingham, as liquidator. 

PRELIMINARY operations have been started on the 
construction of a new shipbuilding yard at Musgrave 
Channel, Belfast, for Messrs. Harland & Wolff. 

Tue business of Messrs. Siemens Brothers has been 
sold by the Public Trustee. We understand that the 
purchasers include Mr. Birch Crisp and Sir Clifford 
Cory. 

Tae Hamwortuy ENGINEERING Company have started 
the production of the semi-rotary type of pump, which, 
previous to the war, was almost exclusively of German 
make. 

A rire broke out at the works of Messrs. A. Cohen 
& Company, metal manufacturers, Wild’s Rents, Ber- 
mondsey, London, S.E., two buildings being 
destroyed. 

Messrs. C. F. Parmer & W. Farapay, eng'neers, 
etc., Crownstone Road Engineering Works, Brixton. 
S.W., trading under the style of C. F. Palmer & 
Company, have dissolved partnership. 

Rumours were current last month of an impend- 
ing deal, in the nature of a combination, between 
Vickers, Limited, and the British Westinghouse Elec- 
tric and Manufacturing Company, Limited. 

At a Privy Council at Buckingham Palace last 
month, the King signed a Proclamation prohibit- 
ing, except under licence from the Board of Trade, 
the importation of various kinds of antimony. 

Messrs. O. Katser anp C. J. Peap, engineers’ sup- 
plies merchants, 165, Queen Victoria Street, London, 
E.C., trading under the style of the Union Standard 
Machine Company, has dissolved partnership. 

Mgssrs. G. E. Scort-Smitu, J. Evans, and J. T. 
Stevenson, analytical and consulting chemists, 67 and 
69, Surrey Street. Sheffield, trading under the style of 
A. H. Allen & Partners, have dissolved partnership. 
Messrs. W. Kaytry anp J. Kayey, engineers 
and metal and machinery merchants, Star Ironworks, 
Pollard Street, Ancoats, Manchester, trading under 
the style of W. & J. Kayley, have dissolved partner- 
shi 

Swan, Hunter & WicHam RicHarpson, Limtrep, 
have presented 800 of their veteran workers with War 
Bonds to the value of £10,000. The youngest veteran 
had twenty years’ service and the oldest eighty-three 
years. 

Tue shareholders of Hammond & Jones (Engineers), 
Limited, have agreed to place the company in volun- 
tary liquidation. Mr. S. Lingard, 5, South Street, 
Finsbury, London, E.C., kas been appointed liqui- 
dator. 

Ir is officially announced that the wholesale price of 
calcium carbide is reduced to £35 per ton as from 
January 1. This price, however, is subject to altera- 
tion at any time, as may be directed by the Minister 
of Munitions. 

Tue New Cranstey [ron & Steer Company, LimiTep, 
is being wound up voluntarily for the purpose of recon- 
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struction. Mr. H. J. Ellison, of Prince’s Chambers, 
Corporation Street, Birmingham, has been appointed 
liquidator. 

HE Batts Foundry, Whitby, which has been idle 
for several years, but was previously occupied by 
Messrs. Robert Hulton & Sons, has been purchased 
from the owner, Lieut.-Col. R. D. Turton, by a locally 
formed company. 

Mr. E. Uxricn, of 19, Bishopsgate, London, E.C.2, 
having. severed his connection with Messrs. Bolling 
& Lowe, 2, Laurence Pountney Hill, London, E.C.4, 
has commenced business on his own account as iron 
and steel merchant. 

An order has been made restoring the Letters Patent 
granted to Mr. J. Vaughan-Sherrin for an invention 
entitled ‘‘ Process of and apparatus for making castings 
in steel, brass, phosphor bronze, and other materials,’”’ 
numbered 4,387, of 1911. . 

Sreps are being taken for the amalgamation of the 
two firms of William Denny and Brothers, shipbuilders, 
and Denny & Company, engineers and boile ers, as 
a private limited company under the name of William 
Denny and Brothers, Limited. 

THE yk meng heretofore subsisting between 
Messrs. H. Taylor and S. H. Aizlewood, carrying on 
business as iron and steel merchants, at Imperial 
Buildings, Rotherham, under the style of Aizlewood 
& Taylor, has been dissolved. 

Tue partnership heretofore subsisting between 
Messrs. E. W. Blake and W. J. Davy, carrying on 
business as engineers and manufacturing chemists, at 
14, Rathbone Place, London, W.1, under the style of 
Blake & Davy, has been dissolved. 

Mr. H. Norman Brooxe and Mr. F. M. Brooke, 
directors of the Cleveland Magnesite and Refractory 
Company, Limited, have acquired the exclusive right 
to manufacture and sell Maccallum Metal-Kase brick 
in Great Britain. The firm are associated with Mr. 
B. Talbot. 

Tue Hearth or Munition Workers ComMITTEE 
have prepared a handbook setting out briefly the steps 
which must be taken to maintain the health and 
efficiency of those employed in factories and work- 


shops. It summarises many of the reports already 
published. 
Messrs. H. Breartey, H. Breartey, W. A. 


BreaRteEy, and S. W. ARNAvD, mechanical and general 
engineers, Brandon, Suffolk, trading under the style of 
the Spartan Engine Company, have dissolved partner- 
~ far as regards Mr. Horace Brearley and Mr. 
8S. W. Arnaud. 

THE council of the Institution of Civil Engineers has 
resolved that its examination in engineering, drawing, 
bills of quantities and elementary knowledge of speci- 
fications, which is at present an optional subject, shall 
be, after January 1, 1919, obligatory for all candidates 
for associate membership. 

Tue partnership hitherto subsisting between Messrs. 
W. 1. Johnson, 77, Havelock Street, Great Horton, 
Bradford, and §. E. Johnson, 77, Havelock Street, 
Great Horton. Bradford, carrying on business as 
engineers and pump manufacturers, at 155, Swan 
Arcade, Bradford, under the style of the Drum 
Engineering Company, has been dissolved. . 

THe Boarp or Trape announce that it has been 
decided to postpone for a fortnight the opening of the 
British Industries Fairs to be held in London and 
Glasgow. It was originally intended that the Fairs 
should be opened on February 25, but according to the 
new arrangement the period during which they will 
remain open will extend from March 11 to 22. 

Clause 5 of the Spelter Control Order of Marck: 23, 
1917, has been revised as follows :—‘‘ For the purpose 
of this Order the expression ‘ Spelter’ shall mean 
spelter of all qualities, and shall include sheet and 
rolled zine, scrap zinc, hard spelter, dross, zinc ashes, 
flux skimmings, zinc dust, zinc ore, zinc oxide, zinc 
sulphide (or lithopone), whether dry, in oil, or pre- 
pared for use, and zinc compounds of every kind, or 
anv of them ”* 

Mr. A. McMaster, lately of Messrs. Hamilton & 
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McMasters, Princes Docks, Belfast, has acquired the 
Central Wagon and Van Works, Tomb Street, Belfast. 
and after the necessary alterations intends to carry on 
the manufacture and repairs of marine engines and 
boilers, also general ship repaits. Mr. McMaster was 
for 22 years with the firm of MacIlwaine and Lewis 
(lately MaclIlwaine & McColl), engineers and ship- 
builders, Queen’s Road, Belfast. 

A rew weeks ago a meeting of representatives of the 
commercial staffs connected with the vy rg 
engineering and steel industries was held at Newcastle, 
when it was decided to form an organisation under the 
title of ‘‘ The Shipbuilding, Engineering and Steel 
Commercial Staffs’ Association,’’ to improve the status 
and promote the interests of this profession. Mr. J. 
Mathieson, of Blackhill, has been elected president, and 
Mr. T. J, Ridley, of Monkseaton, and Mr. G. F. 
McGregor, of Walkerville, as vice-presidents. 

Mr. E. G. Appizsy has converted his business into 
a private limited company for family reasons, and 
with a view to taking into partnership Mr. G. H. 
Bentley and Mr. W. E. Lee, who have for many years 
helped in the successful development of the business. 
The company will trade as E. G. Appleby & Company, 
Limited, and the business will be continued under the 
same a rae ne Reig ya are Mr. E.. G. 
Appleby, Mr. C. T. eby, Mr. G. H. Bentley, and 
Mr. W. E. Lee. fli ° r 

Dr. Appison, M.P., Minister of Reconstruction, in 
addressing members of the British Institute of Social 
Service in the Grand Committee Room of the House 
of Commons (the Speaker presiding), last month re- 
ferred to the subject of demobilisation, and said the 
Ministry was aiming at getting back first those who 
were immediately wanted, men whose places had 
been kept open for them. It had been found that well 
over 50 per cent.—it might he 60 per cent.—had had 
their places kept open for them. 

Tue Ministry or Munitions are drawing the atten- 
tion of their contractors and agents to the conse- 
quences of the system of restrictions on export and 
priority of orders which the United States Govern- 
ment is bringing into operation for the purposes of the 
war. The result of the system is that private firms 
desiring to secure export to this country from the 
United States of munitions or materials, to be used 
directly or indirectly in the manufacture of munitions, 
will find it increasingly difficult, if not impossible, to 
do so except either through, or with the direct assist- 
ance of, the Ministry of Munitions or other Govern- 
ment Department concerned. 

Our Parliamentary correspondent is informed that 
in view of the agreement which has been arrived at 
between the Association of Chambers of Commerce of 
the United Kingdom, the Decimal Association, and 
the Institute of Bankers, it has been unanimously de- 
cided to introduce into Parliament a Bill embodying 
the reforms agreed upon in regard to the decimal 
coinage. Steps will, therefore, be taken to intro- 
duce such a measure as soon as possible after the 
re-assembling of the House of Commons. It is under- 
stood that Lord Balfour of Burleigh’s Committee on 
after-war problems is likely to make an adverse report 
in_ regard to the adoption of such a scheme. 

Mr. Vicror Srosrm, of the Stobie Steel Company, 
has purchased. for an extension to his Dunston-on-Tyne 
works, an adjoining works, which were built as re- 
cently as 1911 for the Bradley Williams Ore Treatment 
Company, Limited, passing from them into the hands 
of the Dunston Zinc Refining Company, Limited, from 
whom the works have recently been acquired by Mr. 
Stobie. The area of the property is some five acres, 
and the head offices of the Stobie Steel Company will 
be shortly transferred there. For the time being the 
works are being laid down to develop a new method of 
steel manufacture by the electric process, and it is also 


oa ag to put down a rolling mill for rolling special 


Tue Greaves - Etchell furnace has been adopted 
largely in the United States since it was introduced 


there last year. The Government of that country have 
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ordered five of them, of large capacity, for their 
arsenals and dockyards, whilst other orders have been 
received from the Halecomb Steel Company, the National 
Radiator Company, the Singer Manufacturing Com- 

ny, Ford Motor y, the Steddart Union Steel 
Com ny, the Primos Chemical Company, and others. 
The Ford Company will use their Greaves-Etchell’s fur- 
nace to make castings for the celebrated ‘‘ Liberty ” 
aircraft motor. Three are on order for armament 
works in Spain, and one is being supplied to New Zea- 
land for producing steel castings from scrap. 

Messrs. M’Kre & Baxter, engineers, Govan, have 
been carrying out recently large extensions to their 
establishment in Copland Road. The works were 
started in a very small way 21 years ago, the original 
area bein 3,000 square yards. By the successive in- 
creases which have been made, recor f within recent 
yars, the area has been extendd to 15, square yards. 
Early this year intervening works were taken over 
specially to assist in the construction of engines re- 
quired for standard ships—six sets of which are at 
present under construction, as well as a large amount 
of other special work for the Admiralty. Still further 
ground has acquired and additional extensions 
are to be made, so that the largest engines can be built 
and that the firm may start the construction of geared 
turbines. 76 

A mepetine of the shareholders of William Cooper 
and Goode, Limited, will be held this month to approve 
an agreement for the sale of the undertaking and assets 
to Elliotts Metal Company, Limited. The terms of the 
sale are the issue of four £1 ordinary shares of Elliotts 
Metal pany in exchange for five £1 ordinary shares 
of William Cooper and Goode and one £10 five per 
cent. preference share of Elliotts Metal Company in 
exchange for ten £1 five per cent. preference shares 
of William Cooper and Goode. Mr. T. W. Horton, 
one of the directors of William Cooper and Goode, will 
join the board of Elliotts Metal Company. To pre- 
serve continuity, the business of William Cooper and 
Goode will be transferred to a new company of the 
same name, the whole of the share capital of which 
will be subscribed and held by Elliotts Metal Company 
or their nominees. 

Tue ConrrotterR or Non-Ferrovs Merats has in- 
formed the West of England and South Wales Iron, 
Metal, and Waste Trade Association that it is not 
necessary for small collectors of copper, brass, lead, 
and zine scrap, other than that arising from the manu- 
facturt of munitions, to hold a special permit from 
the Ministry. The members of the Association, he 
wrote, are not only permitted, but should be encour- 
aged to collect the utmost possible quantities of these 
materials. Copper and lead scrap may be sold by 
collectors to merchants, but under no circumstances 
may these materials be sold to consumers, who are only 
permitted to obtain their supplies direct from the 
Ministry. Yellow brass turnings and borings, no 
matter under what circumstances they arise, may not 
be dealt in, but miscellaneous, collected, and domestic 
brass scrap may be sold in the open market. 

THe firm of J. Hopkinson & Company, Limited, 
Britannia Works, Huddersfield, which was founded in 
the gene 1843 by Mr. Joseph Hopkinson, completes, as 
wehave already mentioned, 75 years in 1918. The 
original works were situated in Fitzwilliam Street, the 
new Britannia Works being built in 1904. The total 
area now covered by the buildings exceeds 15 acres, 
including the recent extension steel foundry, laboratory, 
and test houses. The earliest of the safety boile- 
mountings was the compound safety valve for high 
steam and low water, originally patented in 1852. The 
modern ‘‘ Duad’’ valve embodies the principle of the 
original compound valve, but many improvements in 
materials and details of construction have been in- 
troduced. The parallel slide blow-off valve has been 
a standard boiler fitting for over 50 years, and the 
number supplied exceeds 120,000. The “ Hopkin- 
son-Ferranti’’ patent steam valve was introduced 
by the firm, and over 30, ve been manufac- 
tured in all sizes from 4 ins. to 24 ins. 
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MOULDING MACHINES 


OF EVERY DESCRIPTION. 
Pneumatic, Hydraulic, Jar Ramming, & Hand Power. 























JAMES EVANS & CO., sara worss, 
BLACKFRIARS, MANCHESTER. 
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Mr. W. J. Foster, of the Capponfield Blast Fur- 
naces, Bilston, Staffs., writing in the ‘‘ Daily Mail,” 
states that in the matter of war material there is a 
tremendous waste so far as iron and steel are con- 
cerned, particularly in the manufacture of shells, 
which hitherto in this country have been made with 
steel, yet it has been known to the Government that 
cast iron could be used, giving a tensile. strength cf 
20 tons to the square inch, shells of which could be 
made at a very rapid rate with a loss of not more 
than 10 per cent. from the actual casting. As it is, 
we have been making everything possible out of stee! 
where a substitute might have been introduced, and 
now find ourselves short of steel, and also of cast iron. 
In the early stages of the war, and, indeed, up to the 
present, the production of pig-iron for castings gener- 
ally has been greatly neglected, and our blast fur- 
naces have not been built to turn out the extra tonnaze 
to correspond with the German output. With careful 
supervision and good management on scientific lines 
our tonnage in this respect could very quickly be 
doubled at an expenditure of not more than £250,000 
per day. 

THe shareholders of the British Aluminium 
Company, Limited, met last month for the purpose 
f considering a resolution empowering the company 
to construct waterworks and works for developing 
and generating power and other works, and to acquire 
lands, and for other purposes. In moving the resolu- 
tion, the chairman said the directors had the neces- 
sity under consideration of keeping pace with the 
development of the aluminium industry. The pro- 
duction of aluminium was regarded by the Govern- 
ment as an essential ‘‘ key ” industry, of which their 
company were the pioneers in this country. It was 
the desire of the directors to endeavour to secure an 
extension of so useful an industry within the confines 
of Gréat Britain. They had been fortunate in finding 
what he believed to be the largest available water 
power in Great Britain, and all the more:so as it was 
capable of development adjacent to their Kinlochleven 


factory, at present the largest hydro-electric station 
in the country. The economy resulting from concen- 
tration of production was obvious. The power avail- 
able at Kinlochmore was estimated to be of approxi- 
mately 60,000 horse-power, and the cost of the water 
power development was estimated by their engineers 


on a post-war basis at £1,594,876, to which had to be 
added the cost of the necessary factory and incidental 
expenditure. The resolution was carried. 


REPRESENTATIVE merchants from all-parts of the 
kingdom met at Birmingham last month, for the 
promotion of a federation of their existing organisations 
for the more effective expression of their claims as an 
integral part of the trading system. Mr. Buchanan, 
chairman of the Metal Merchants’ Section of the 
London Chamber of Commerce, presided, and _ said 
that the powers of the Government had been ruthlessly 
employed in opposition to the merchants’ interests. No 
amateurs could possibly conduct the country’s business. 
With the restrictions imposed upon them the merchants’ 
income this year would not meet expenditure, but the 
loss of connection and goodwill was still more serious. 
On the motion of Mr. C. Wiggins (Middlesbrough), it 
was decided that meetings should be arranged of 
various merchants’ organisations as a preliminary to 
federation, Mr. H. Flannagan (Manchester) moved « 
resolution which, whilst acquiescing in the control of 
imports and exports as a war measure, urged it shou!d 
cease except with enemy countries and subjects at the 
earliest possible moment consistent with national] in- 
terests. This was agreed to. The meeting was under 
the auspices of the London, Birmingham, and Sheffield 
Chambers of Commerce (Iron, Steel, and Metal Mer- 
chants Sections), North of England Association of Iron, 
Steel and Metal Merchants, South Wales Association of 
Iron, Steel, Tinplate and Metal Merchants, Metal Mer- 
chants’ Associations of Manchester, Liverpool and Hull, 
Scottish Association of Iron and Steel Merchants, Lon- 
don Association of Tinplate Merchants, and the Edin- 
burgh Iron Merchants’ Agsociation. 














T. & 1. BRADLEY & Sons, Ltb., 


DARLASTON, South Staffs. 


SPECIAL COLD BLAST PIG IRONS, 


Brands: 


IXL. C.B.R. 


FOR CHILLED CASTINGS, &c. 


R.A.M. 


FOR CYLINDERS. 


CHARCOAL FOR MALLEABLE 
CASTINGS, &c. 


* SELECTION * ANALYSIS + FRACTURE AND CHILL * GUARANTEED +» 





ALL MINE. 


@aAM®e 


oar IF YOU HAVE DIFFICULTIES WITH YOUR SPECIAL CASTINGS CONSULT US. 
We can put you right. 


WARM BLAST. 


IX L. 


COLD BLAST. 
| xX L.-CB. 
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WILLIAM JACKS & COMPANY. 


LONDON ano BIRMINGHAM. 


Telegrams: ALKALIZE, LONDON. 





Telegrams: ALKALIZE, BIRMINGHAM. 


Telephone : 7860 AVENUE (3 lines.) Telephone: CENTRAL 1175 & 1176. 
& Head Office : Birmingham Office : 
e 5, EAST INDIA AVENUE, LONDON, E.C. 18, BENNETTS HILL. 


» LIVERPOOL: 11, Oldhall Street. Telegrams -: LATEM, LIVERPOOL. Telephone: Central 6794. 


: PIG IRON. 
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ce Scotch, Middlesbr.’, Hematite, Basic, Specials, &c., Kc. 
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. STEEL 
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S Billets, Wire Rods, Tube Strip, &c. 
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< Tough, Best Selected and Refined Ingots, Electrolytic Ingot Bars, 


Wire Bars, and Cathodes. 


foo 


TIN. 


All Brands Ingot and Bar Tin. 


SPELTER. 
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> 

[S ‘ ve 

e G.O.B.’s and Special Purities. 

(a Telegrams: FERRUM, MIDDLESBRO’. Telegrams: COLVIN, GLASGOW. 
Telephone: MIDDLESBRO’ 689. Telephone: CENTRAL 7460. 
ROYAL EXCHANGE, MIDDLESBRO’. 108, HOPE STREET, GLASGOW. 


Wituiam COLVIN & COMPANY, 


MIDDLESBOROUGH ano GLASGOW. 
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: New Companies. 


Hayes Iron & Steel Company, 


Limited.—Capital 
£10,000 in £1 shares. 

Midland Motor Cylinder (Aluminium), Limited.— 
Capital £10,000 in £1 shares. 

Blane & Company, Limited.—Capital £100,000 in 
£1 shares, to carry on the business of shipbuilders. 

American International Steel Corporation, Limited. 
—Capital £10,000 in £1 shares. Registered office: 26, 
Victoria Street, 8.W. 

Alderley Copper Company, Limited.—Capital £40,000 
in £1 shares (19,000 ‘‘A’’ and 21,000 ““B”’). Regis- 
tered office :—1, Gresham House, E.C.2. 

Springthorpe, Limited.—Capital £2,000 in £1 shares, 
to take over the engineering business of W. H. Spring- 
thorpe, Devonshire Street, YWineon Green, Birmingham. 

Edward Lucas & Son, Limited.—Capital £25; in 
£1 ehares, to enter into an agreement with T. H. 
Lucag and to carry on the business of ironfounders, etc. 

General Engineering Company, Limited. — — 
£500 in £1 shares. The first directors are: R. x- 
bury (managing director), D. Davy, and J. Fielding 
(chairman). 

E. G. Appleby & Company, Limited.—Capital £30,000 
in £1 shares, to take over the business of an engineer 
carried on at 12, Broadway, Westminster, by E. G. 
Appleby, as E. G. Appleby & Company. 

British Expert Engineers and Precision Tool Manufac- 
turers, Limited.—Capital £4,000 in 1,500 £1 prefer- 
ence, 390 £5 ordinary and 26 £25 founders’. shares. 
Registered office :—22, Cross Street, Islington, N. 

William McLean, Limited.—Capital £25,000 in £1 
shares, to carry on the business of manufacturers of 
and dealers in steel, steel alloys, etc. Registered 
office :—14, Stirling Chambers. Camp Lane, Sheffield. 

Wilson Brothers Pipe Fittings, Limited.—Capital 
£10,000 in £1 shares, (5,000 preference), to take over 
the business of Wilson Brothers, metal founders, engi- 








neers, etc. Registered office :—377, Dalmarneck Road, 
Glasgow. 

St. Dunstans Syndicate, Limited.—Capital £5,000 in 
£1 shares, to carry on the business of ironmasters. 
The first directors are H. N. Knight, J.P., and F. L. 
Baldwin. Registered office: 19, St. Dunstans Hill, 
London, E.C.3. 

New Cransley Iron & Steel Company, Limited.— 
Capital £100,000 in £1 shares, to take over the busi- 
ness carried on by a company of the same name (in 
liquidation). The first directors are E. C. Keay, A. T. 
Keen and J. F. Pearson. 

Railless, Limited. ital £5,000 in £1 shares, to 
adopt an agreement with B. D. Fox, R. Freemen, A. 
Hoare and M. Monro, and to carry on the business 
of machingry manufacturers. Registered office: 273, 
Finsbury. Pavement House, London, E.C. 

Pyne, Hughman & Company, Limited.—Registered in 
Calcutta, to take over the engineering business of Pyne, 
Hughman & Company. Capital Rs.3,10,000, in 3,100 
shares of Rs.100 each. British address: F. M. Short 
(manager in the U.K,), 329, High Holborn, W.C. 

Wellington & Mackenzie, Limited.—Capital £2,000 
in £1 shares, to take over the engineering business of 
Wellington & Company. The first directors are J. M. 
Wellington, D. G. Mackenzie, and J. R. Mackenzie. 
Registered office :—24, Empress Avenue, Ilford, Essex. 

David Rowan & Company, Limited.—Capita] £400,000 
in £10 shares, to take over the business of D. Rowan 
& Company, marine engineers. The first directors are 
J. Lithgow, H. Lithgow, W. J. Weir, W. Tod, W. R. 
Thomson, and J. G. Young. Registered office :—231, 
Elliot Street, Glasgow. 

Richmond & Wordsworth, Limited.—Capita] £100 
in £1 shares, to acquire any invention for smelting, re- 
fining, converting, manufacturing, and dealing with 
alloys, &c. The first directors are: J. H. Sayles, 
W. H. Gray, and T. E. England. Registered 
office: 38, Oxford Street, Sheffield. 
























SEND US YOUR 
ENQUIRIES FOR 








are always 
successiul in the 
struggle for the 
Mastery of the Air 





Ventilation of Ships, Buildings and Mines, Induced Draught on Boilers, Dust 
Removal, High Pressure Fans for Forge Fires and Cupolas, Air Washers for 
Cooling and Purifying the Air, Fans for Removing Fumes or Steam, Steam 

Heater Units for Heating Factories and Workshops. 


Davidson & Co., Limited, 


Sirocco Works, 
BELFAST. 
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Telephone: 21, Pentetene 








Telegrame: “Durrans, Penistone.” 
Established 1863. 


JAS. DURRANS & SONS, 


Near 


Phenix Works, Penistone, sia. 











Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & COAL DUST 
Ladies, Capolas, Fire Bricks, Gannfeter, Stone Flux, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nail<, Sprigs, Brushes, Wire Brushes, 
dies. Sieves, Barrows, Etc. 


Core Ropes, Bellows, Buckets, Spades, Forks, 


Improved Foundry Rattler or Fettling Drum. 


MEAL J41 





These Machiués are invaluable for a Foundry, doing a larger amount of work ofa 
fw searing quality, in a much shorter time than can be done by hand, without skilled 
abeur, 
The following testimonial! explains itself — 
“ Dear Sits,—We have been using oxr Nest Biasking for 0 large. umber of years, and alwage uso ts on our 
large Ingot Moulds, which, as you know, we have made up to 85 tons in wei 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING €0., LD. 
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CONTROL PRICES. 


Pig-iron. 


West Coast hematite, aint 
Nos. and 3 
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Bast Coast hematite, “malxed | 
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bet > ute, mixed Hes. 1, 


Guoctel wates'00e 3. &S. 
” ” 0.02 ” 


HEMATITE —MALLEABLE— 
Refined— 


Refined Cupola Cast .. « &*# 


Refined Cu Cast to guaran- 
teed analysis. . 8 5 
Cast direct fom Blast Fernaces— 
Small Pig-Iron, all grades 7 10 
elem me Fie: Iron White te Grey 


Metin Plg-Iron, all, other 
Large Pig-Iron, all grades 
Lincolnshire, basic 
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or foundry .. 4 
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“< baste 


Northamptonshire, forge . 
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Leloestershire & Notts., forge 410 0 
*” foundry nos. 92/6 96/6 


Lad 
North Staffs, forge .. ee -- 415 0 
” » foundry ta «. 417 6 
basic . ° 417 6 
South Staffordahire— 
‘art mine forge .. 56 0 0 
fo ° 5 26 
Common Staffordshire 415 0 
All mine forge .. ee -- 615 O 
= foundry te - 600 
Warm air forge we a Tee 
foundry ae oo VB O 
Lord Dudley's silicon .. o 89 SC 
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enn 417 6 
Seoteh foundry and forge— 
Nos. 4, and lower grades 
Dalmellington, 
Eglinton, Govan. . 514 0 
Nos. 3, 4, and lower grades of 
all other brands -- 515 6 
No. 1 ality in all cases to be 5. per 
ton ve these prices. 


a pe oe net, f.o.t. makers’ works. 
Com. 14% 
In all eyey 1s. extra may be charged 
for Basic cast in chills. 
be = Steel. 
ed follow Meh-apeed tool 
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specified, 
fhe current month. 


Ferro-Alloys 
Net, Delivered Sheffield steel works. 


Ferro-silico 45/50 Masts 50%, 
te 150%. % 


: 70/80% Mo. 
per pound Ct Mo. contained . 
Ferro- : 20/25%. Per ton 
Ferro- : 75% to 80% per 
Ib. of metallic ¢ ten ames 
*Ferro-manganese 80% : 


export 
* F.ob. Liverpool. 





Non-Ferrous Metals. 
Copper. 


£sd.£ s. 4. 
Standard, Cash .110 0 011010 0 
Three months -110 0 011010 0 
ee --125 0 0121 0 O 
Tough +e ..123 0 0119 0 0 
Best selected .. ..323 0 0119 0 O 
8 Cash 298 10 0299 0 O 
wwe months 296 0 0297 0 0 
English Ingots 300 0 0 
Bars os —- 301 6 O 
Refined — ont 
Spelter. 
Assertenn e -» 54 0 50 0 0 
a 7. 46 0 0 47 00 
British 5616 0 57 0 O 
Lead. 
Soft Foreign (net) 2910 0 28 10 
English ini e — Nom 
Antimony. 
Regulus . ve — 8 0 0 
Aluminium. 
Virgin Metal 98/99% 
per ton — om 
= Phosphor Bronze. 
Alloy No. I. or n owt. 
IIl., IV. or V. — 
VL. ‘or VII. a 
. ave és _ 
XI. as a ae ae 
Cast Strips and Ingots. . _— 
CasTINGs. ’ 
ae eres 
Me Be @ Ve. oe a= 
VL. or VII ee e os 
een oe = 
No. VII., Chill, Cast,’ Solid a 
~ Cored Bars jer oo 
Iv 2 Cwt. free to any town. 
10 per cent. P’ or Copper .. £50 above 
price of best se! copper. 
15 a cmt. Phosphor Copper .. £70 above 
hor Tin (5 per cent.) .. £30 abo 
of English Ingots. * 
(Phosphor 


-bronze prices supplied by 
AND Son, 
PAZELEY STREET MILIS, BIRMINGHAM) 


*Chromium tallic). 
98/99% purity, per lb. ass ~ ” 


*Mickel. 
In cubes, 98/99% purity Per ton 


MONTHLY PRICE LIST. 
The undermentioned prices, unless otherwise 














are those obtaining at the commencement of 


Mickel Silver. 


ate | 
rolled to spoon size ya 


is “Fungsten Metal ‘Powder. 
96/98% purity... eM 
aeeetin 
96/98% purity.. per lb... 
balt Metal. 
97% purity 


per Ib. 
75 Ib. bottle 


per lb. 


Quicksilver. 
* Net, Delivered Sheffield Works. 





Scrap Iron and Steel. 
Ceenee, 


s. d 
Steel scrap, heavy melting... — _ 
Tron > = (cupola 
metal) _ _ 
-¢ ” Zendon . 0.b.). 
Heavy steel oe ot. ae 
Light , i a4 oa 55 0 
Heavy caat .. ee ee ee 9 0 
Control Prices. 
Heavy Steel Melting Scrap 105 0 125 6 
Steel Planings, and Borings 65 @ 
— Planings, Turnings and Bor- 
he mixed with Wrought Iron,&c. 50 0 
Steel Scrap, all other Classes ov 0 
Wrought Iron Scrap oe 125 8 
Ditto, mixed with Ste el 9% 0 
W.I. Plani ngs, Turnings and. Borings 
mixed with Steel, 0 


Per ton ton delivered ‘Buyers’ Works. 
Non-Ferrous Scrap. 


my y merchants aw the yp Seon 
prices for scrap metal, delivered London, 
Fabject to market fi fluctuations :— 








Copper, 
London, Holland, 
B.A. and afloat 


Coke. 
Middlesbrough. a 


Gas Coke ee ee 
Foundry . 





o— 


= 


Foundry Coke 
Furnace Coke 
Gas Coke om = 
London. 


Welsh or Durham Foun 
d/d santen Stations a 


truck : 
vstaions a/d * Birmingham a 
da, j "London 


ats Tes 42 


ne an 


53 0 


ees$s:9 
& 
Q 





CONTROL PRICES OF COKE. 


Durham ond ~~ aap 
blast furnace ° 


Yorkshire, Lancashire, tafford- 
shire, Notts., Derbyshire, oe yt 
Midland Counties blast furnace 

South Wales blast furnace - 2 

ton net. t.0.t. ovens. pm 


iu 
Cumberland blast furnace .. 
d/d West Coast furnaces 


oo 


32 
37 
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SITUATIONS VACANT AND WANTED. 






FOR SALE AND WANTED. 





OULDERS (6) and CORE MAKERS (2) wanted in 
Brass Foundry, London.—Apply to Box 918, 
Offices of the Founpry Traps JournaL, 165, Strand, 
London, W.C.2. 





ANTED, for Foundry in Birmingham District, a 
Working FOREMAN MOULDER, used to general 
engineering, machine and plate work; first-class mixer, 
good organiser, Class A work.—Box 928, Offices of the 
Founpry TraDE JOURNAL, 165, Strand, London, W.C.2. 





ORKING FOREMAN MOULDER, smart and 
intelligent, required in Government Controlled 
Foundry, employing about 25 moulders, principally 
occupied on hydraulic pump and general castings. No 
person already on Government work need apply.—Apply, 
stating age, experience and wages required, to Box 930, 
Offices of the Founpry Trape JourRNAL, 165, Strand, 
London, W.C.2. 





NTEEL METALLURGIST, expert in the manufacture 

of Special Alloy Steel and Castings by the Electric 

Process, desires position; excellent testimonials.—Address, 
««Z. T. 958,” Deacon’s, Leadenhall Street, London. 





ANTED, FOUNDRY FOREMAN for small Iron 

Foundry now being erected in the South of England 
by a firm entirely occupied on Government Marine Work. 
Progressive job suitable for man with initiative. No 
person already engaged on Government work will be 
engaged.—Apply your nearest Employment Exchange, 
mentioning No. A4546. 





FOR SALE AND WANTED. 





ANTED copies of the following issues of the 

Founpry Trapz JournaL, January, February, 
1907, January, August, 1908. State price to Box 916, 
Offices of the Founpry Trape Journat, 165, Strand, 
London, W.C.2. 





RITISH PATENT No 108,426, of 1916, relates to a 

drop flask Moulding Machine, whereby the system 

of moulding is rapid, accurate and inexpensive. Sale 
or licence.—TuRNER, 28, Plumper’s Road, Sheffield. 





OR SALE, Ground Ganister for Furnaces, Steel 
Works, etc.; also Lump Silica Rock, Fire Bricks, 
Silica Sand and Cement, of the finest heat - resisting 
qualities. Guaranteed supplies during winter months.— 
opp: Taz Norra Brirish Rerractory Co., Head 
Office, Vicar Lane, Sheffield. 


IZE “N” ACME BLOWER, ROOTS’ TYPE, No. 
3827, 20 in. outlet at bottom, direct coupled to 
Vertical Tandem Compound Engine, by Samuelson & Co., 
Ltd., Banbury, all self-contained, on massive cast-iron 


box, section bed-plate with barring gear, air valve, all 
complete and new, designed for a capacity of 9,000 cubie 
feet of air per min. at a pressure of 20 ounces W.G.— 


-Apply Rosson, Machinery Merchant, Port Talbot. 





HE “IDEAL” Open Drum Batch Mixer for 
Concrete and Tar Macadam is simple and reliable. 
Visible mixing, made in 3, 10, 14, 18 and 27 cub. ft. 
capacity. Will mix a batch and discharge in less than 
14 minutes if fitted with loading hopper. Can be made 
rtable with engine combined, all self-contained.— 
Bend for illustrations and particulars at once, to F. 
Parker, Dun’s Lane, Leicester. 





ECOND-HAND 20-TON HAND-POWER OVER. 
HEAD TRAVELLING CRANE, by Vaughan 
Sons, Manchester, 36 ft. 4 in. span, modern, and in 
splendid condition, suitable for conversion to power if 
required. Blue print on ———— se Pvas- 
LEY & Sons, Limitep, Cattybrook Ironworks, Lawrence 
Hill, Bristol. 











SANKEY 


Fireproof Steel Storage Bins 


Clothes 
Lockers. 


Tool 
Chests. 


Write for Details. 





Hadley Castle Works, Wellington, Shropshire. 


aa ae alee eee eee 7 


Joseph Sankey & Sons, Ltd. 





THE ‘“‘ PORTWAY ”’ 


For Gas or Fuel, 


PORTABLE CORE OVENS 





Gentlemen, 


cores quickly without burning them. 
other ovens of this type we have in use. 
Will you please quote us your best price ba four more like it, 


TESTIMONIAL. 


From The Braintree Castings Co., 


Chapel Hill Foundries, Braintree, Essex. 


ours faithtully, 
For The Braintree Castings Co. 


We are very pleased with the Core Oven we recently purchased from you. We find it dries the 
It is very handy and economical to use and is altogether superior to 


(Signed) W, B. LAKE, Director. 











macs: GC, PORTWAY & SON, “rorranix oven vous, HALSTEAD, ESSEX. 
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NEW BRITANNIA CATALOGUE 
OF 


MOULDING MACHINES, 
CORE OVENS, 


SAND MIXERS, 
ETC., ETC., ETC. 





WRITE FOR COPY TO 


BRITANNIA FOUNDRY Co. 


(A. P. SMITH, Proprietor), 


COX STREET, 
COVENTRY. 








Government Controlled Establishment. 














WHITTAKER'S IMPROVED MOULDING MACHINE 


By which Wheels or Pulleys of any description or size 
from 3 inches to upwards of 20 ft. diameter can be made, 

















THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTRODUCED TO 
ENGINEERS. 


All Machines warranted to Mould with the greatest accuracy and precision. 








GEARING WHEELS 


Spur or Bevel, Straight Teeth and Double Helical 
Teeth Supplied to Consumers. 


ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LTD., 
SUN IRON WORKS, OLDHAM. 
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BILSTON. 


ESTABLISHED 1824 


We can meet your requirements in 


SPECIAL 


Foundry Irons 


CAPPONFIELD 
C.A.M, - - All Mine 
Cold Blast 


- 


C.C.B,. - 
' ZENITH - Refined 


Thomas & Isaac Bradley, Ltd., 
Capponfield Blast Furnaces, 


— BILSTON. — 
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“FOUNDRITE.” 


“ FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 
FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE will renew old and burned sand, making it usable over and over again. 
FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 








\ FOUNDRITE leaves CORES perfectly porous and does not shrink. 
FOUNDRITE has been “found right’’ for all Sand binding in the Foundry for 
all purposes. < 


FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 








The porosity of the core is perfect, and cores so made do not 
shrink. 


No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “ FOUNDRITE.” 


For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and the Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 

















Telegraphic Adéress—‘‘ MOROD, SHEFFIELD.” Telephone 4318. 


HEDLEY MOORWOOD & Co. Ltd. 


21, Church Street, SHEFFIELD. 
| FOUNDRY EXPERTS. 






































FOUNDRY 
CUPOLAS, 
LADLES, 


OSBORN’S PATENT CUPOLA 


SPARK ARRESTER 


Are the Specialities of 























T. DAVIES & SON, 


RAILWAY WORKS, 
WEST GORTON, MANCHESTER. 


ON ADMIRALTY LIST, | 


Telegrams—" TUYERE, MANCHESTER.” Nat. Telephorie—No. 70, OPENSHAW. 

















116 THE FOUNDRY TRADE JOURNAL. 











CONTRACTORS to BRITISH and ALLIED GOVERNMENTS. 


THE CONSTRUCTIONAL 
ENGINEERING CoO. 


(Proprietors: STEEL WORKERS, LTD.) 
Telephone: Midland 2182. 





Telegrams: “ Structural, B'ham. 











Manufacturers of 
every description 
of Foundry Plant. 


O 


Largest Makers of. 
CUPOLAS in the 
Midlands. 


O 


IMPROVED 
Rapid-melting 
Full-economising 


CUPOLAS. 


FOUNDRY 
LADLES 


from 28 lbs. capacity 
to 10 tons 


A large number 
usually in stock. 


O 
EMERGENCY 


O 


Also Makers of 
Charging 


Shaking 


Runways, etc. 


From Photo of No. 4 Cupola complete with 
Tank-form Spark Arrester. 
Made in all sizes from 4 ton melting 0 
capacity to 15 tons per hour, 


TITAN WORKS, 


CHARLES HENRY STREET. BIRMINGHAM. 








PLUMBAGO. GLUTRIN. 7 


WILLIAM OLSEN, tt.. 


Cogan Street, HULL. 


FOUNDRY MATERIALS 
AND REQUISITES. 


WIRE BRUSH MANUFACTURERS. 
STRAW ROPES. 
CORE OIL. CORE GUM. 


FIRE BRICKS & CLAY 


CUPOLA BRICKS. 
Best Quality. 








Parting Powder. 
"RUSA G40D XPM 




















LESSEES OF DELPH AND TINTERN 


ABBEY BLACK AND WHITE CLAY. 





KING BROTHERS, 


(STOURBRIDGE) Ltd., 
BTOURBRIDGE, 





CUPOLETTES. 


Platforms, 


Barrels, 


Hoists, Cranes, 











<=... 38) yp 


: 
CNEIL’s 
ie ates 
9 ) Bie 


vEE 
- 


CHAS” WeNIL. 0. 





Kin K>" 
NNIWG PARK a 
G LASGOW 


<= 324” > 
GAN ALSO BE MADE IN ALUMINIUM. 











Kindly mention ote eee when enquiring 






































ee ee ae 


THE FOUNDRY TRADE SOURRAL Pile 








_ 





JOHN HALL & CO. CUPOLA BRICKS 


OF STOURBRIDGE, LIMITED. 
FOR LINING 


enstnenioniit’ CUPOLA FURNACES. 

FIRE BRICKS, BLAST 

FURNACE BRICKS AND | |JOHN R. FYFE & CoO., 
CUPOLA BRICKS. SHIPLEY, Yorks. 




















FERRO-VANADIUM. * * * * FERRO-TITANIUM. 
SILICO-MANGANESE {Ss,70 z Manganos and 1 %, 2 %, 3 %, Carbon Maximum. 
FERRO-SILICON  conteining 25 %, 50 %, 75 % Silicon. 
FERRO-CHROME 65/70 % Cr. & 1 % up to 8/10 % Carbon Maximum. 


MAGNESIUM METAL 99 %. In Sticks and Powder and Magnesium Copper. 





WE SUPPLY ALL CLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 


EVERITT & CO., 20. CHAPEL ST., LIVERPOOL. 


Telegrams: “ PERSISTENT.” Telephone No. 1134 (3 lines). 




















AS SUPPLIED TO H.M. WAR OFFICE. 
THE ORIGINAL AND BEST CORE COMPOUND. 


‘SPERMOLIN 


(Registered Trade Mark.) 








For particulars apply to the Makers :-— 


THE SPERMOLIN CORE CoO., 


George Square, 
HALIFAX. 


Telegrams :—“ SPERMOLIN, HALIFAX,” Telephone :-—397 Halifax. 





























A. J. WAKELIN, Limitep. 


= SY Telephone : 
FOUNDERS - ALUMINIUM 9 No. 863 
eS Ee Re ! Sydenham. 


BRASS, GUN METAL, | WHITE METAL, 


PHOSPHOR BRONZE, BELL METAL. 
AERO AND MAGNETO CASTINGS. 


BECKENHAM METAL WORKS, RAVENSCROFT ROAD. BECKENHAM. KENT 


(KENT HOUSE STATION). 
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GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 


Silica Bricks, Tuyeres, Stoppers. Nozzles, &c. 
STEBL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR nr. SHEFFIELD. 


Telegrams: “LOWOOD, DEEPCAR.” 














GIBBONS 


| Steel Shelving, Lockers, 
Bins, Cupboards, Etc., 


FOR 
WORKS, OFFICES, BANKS, 
AND WAREHOUSES. 


JAMES GIBBONS, 
™| st. John’s Works, WOLVERHAMPTON. 


London Office : Fisher St., Southampton Row. 




















WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS— 


OF ALL KINDS 
COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD CORE CUMS and all Foundry Requisites, and have 
done so since 1831. 


i, & 1. WALKER, errincuam musts, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 
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ANGLO-MEXICAN 
Petroleum Co., Ltd. 


Head Office : 


16, FINSBURY CIRCUS, 
LONDON, E.C. 2. 


Telephone : 
London Wall 1200 
0 lines) 


nes 


Telegrams : 
Mexprodux 
Ave, io 




















VERZOCCHI & DE ROMANO 


MILAN (italy). 


Importers of 


MINERALS, METALS. ALLOYS. 


REFRACTORY MATERIALS and all re- 
quisites for the Engineering Trades. 





Correspondence Invited. 











RO TT 
S$ 
S 


F. L. HUNT & Co. 







s FOUNDRY 
s FURNISHERS 
AND 


FOUNDRY REQUISITES 


Of every description. 


56, 58, 60, CHAPEL STREET, 
= SALFORD, MANCHESTER. 
SaUNUUUOOONENANOEU0UOOAENOUAEUAEUUNEEOOORAUELEEE OOOOH 


T. E. MANSERGH. 


EVERY DESCRIPTION OF 
MOULDERS’ 

PATENT WOOD, MINERAL AND 
COAL DUST BLACKINGS 
MANUFACTURED. 

Wheathill 


TULA EUAT ULE TEE 














- 
a 4 


Rete a) 
l 
“Uni yy haa 


wi’ 


Convert your Steel 
Scrap Turnings and 
Crop Ends into Steel 
= Castings === 


(Carbon or Alloy Steel), 


BY MEANS OF THE SIMPLE, 
EFFICIENT AND ECONOMICAL 


Greaves-Hiehells 
Electric Furnace. 


NNO GTR ee 

The leading British and American Steelworks, British, Spanish 

and American Governments (Six U.S.A. Navy Yards alone are 

installing these Furnaces), The Ford Motor Company, of Detroit, 

The American Radiator Company, of Buffalo, and many other 

famous works have specified the Greaves-Etchells Electric Pennan, 
because of its Metallurgical and Electrical Advantages. 


Dr. J. O. Matthews, the well-known Metallurgist, 
of the Halcomb Steel Company, of Syracuse—the 
first firm in the Western Hemisphere to install Electric 
Furnaces—has ordered two Greaves-Etchells Furnaces. 


Booklet T.103 gives all particulars, and 
Ltd. 


will be sent post free on request to 
Lancaster St., Neepsend, Sheffield. 


T. H. WATSON & Co. 


‘CARGO, SHEFFIELD.” 





(Of Sheffield) 





Telephone: 
No. 1662 (2 lines). 











Charcoal Works, SALFORD. 





Wn Ti. 
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FOUNDRY 
PLANT. 


‘“‘Rapid” Cupolas 
WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


Roots’ Blowers 


FOR ENGINE, BELT, OR 
ELECTRIC DRIVING. 


STEAM HAMMERS, 
FORGE PLANT, 
Roors BLOWERS, 














“RAPID” CUPOLAs, 
FOUN DRY PLANT. 
CENTRIFUGAL PumPs, 


AND FANS. 

wos Seesomones| TH WAITE Bros 
FORCED LUBRICATION ay 
A SPECIALITY. 


THE BRADFORD” PATENT 
BoiLer FEED Pump. 


} CATALOGUES on APPLICATION. ee R A D e oO F> — 

















LADLES, HOISTS, 
|. PLATFORMS, 
JIB CRANES, Etc. | 























London Office — 
96 & 98, Leadenhall Street, E.C. 
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‘A NEW STEEL BARROW 


(PATENTED). 


* BRABY’S BALANCED BARROW.”’ 


The Handiest and Chezpest Barrow in the market. Specially designed for coal, dross, ashes, etc: Its capacity is 
25 per cent. greater thaa the ordinary style, yet it can be wheeled with half the labour, and can be emptied much mere 
quickly. It is a perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


®OTE.—This Barrow can be taken right up to mouth of furnace and the ashes drawn into the barrew direct frem the furnace. 


BRABY tx iies ene STEEL 


SHEETS and PLATES up te 15 FEET LONG. 
RANGE OF GAUGES 8 to 30 W.G. 
RANGE OF WIDTHS 12 to 60 in. 


BRABY 4. improved wrousit STEEL 


BARROWS, BOGIES, TRUCKS, 
GUTTERS, PIPES, &c. 


BRABY toto us STEEL 


ROOFS and BUILDINGS. 


BRABY i wiease STEEL 


SASHES, CASEMENTS, and 
PUTTYLESS ROOFLIGHTS. 


BRABY satvasised corrugated STEEL 


SHEETS: “EMPRESS” and “SUN” BRANDS 


FREDERICK BRABY A Co Lt d Eclipse Iron and Galvanising Works and Steel Sheet 
°9 *°9 Rolling Mills, Petershill Road, GLASGOW. 
Show Rooms and Aluminium Warehouse, 124, St. Vinceut Street, Glasgow. 
Rustless Iron, Galvanising and Copper Works, FALKIRK. 


Also at Lendon, Deptford, Liverpool. Bristol, Belfast, and Dublin. CONTRACTORS to BRITISH and FOREIGN 
q GOVERNMENTS. Telegrams—“ Braby, Glasgow.” oJ 









The “ B.B.B,”’ 














ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOouLpINe 
MACHINES. 


Satisfaction 
Guaranteed 

















* * 
Standard Wheel Moulding Machine. 


‘No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 








WRITE FOR PRICE AND PARTICULARS TO 


DUNCAN STEWART & CO.,LTD., 


LONDON ROAD IRONWORKS, GLASGOW. ee 
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COMPLETE PATTERN SHOP PLANT 


1265 Universal 
Wood Workers in 
actual operation. 


500 of this num- 


ber built and sold in 
one year. 


Made in 7 different 
sizes and for any 
Particular purpose. 





COMPLETE LINE OF 
WooD WORKING 
MACHINERY KEPT IN 
STOCK FOR IMMEDI- 
ATE DELIVERY. 


Sole British, Colonia! 
and Foreign Selling 
Agents - 


UNIVERSAL MACHINERY CORPN. LTD.. 


The Famous Universal Wood Worker. 
326, OLD STREET, 
SHOREDITCH, 





ESS COST, LESS POWER, LESS ROOM-—AND GETTER RESULTS. 





Which will pay for itself 
in six months 





Famous Uni- 
versal Wood Worker, 
when equipped with 
all possibie attach- 
ments, stands com- 
plete as a band saw, 
jointer, saw table, 
singte spindie 
shaper, two-spindie 
borer, mortiser, 


s 
Our 


tenoner, rim borer, 
felioe rounder, wheel 
equaliser, disc 
sander, drum 
sander, panei raiser 
and knife grinder. 








LONDON, E.C. 





WILLIAM CUMMING & CO.LTD.. 





























esi awe 
IRONFOUNDERS’ 

ecco /IRONFOUNDERS 
cone cum WANT TAT 
COAL DUST 

ETO. Estabiished 1840 


—o— 





Write for Quotations. 


WORKS— 
Kelvinvaie Mille, Maryhill, Glasgow. 


Whittington Bracking Mills, Nr. Chesterfieid. 


3 - i 


SHALAGO 


Cummin, Blacking Mitts, Camelen. , 
Cumming, Whittington, Chesterfield. 






Aliso 


THE WELL-KNOWN BRANDS 


“IMPERIAL” 
“ EUREKA” 
“VULCAN” 

“CROWN” 
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ALLDAYS 


FOUNDRY REQUISITES 


Thefaccompanying illustrations give but a brief idea of the wide range 
~ of Foundry Equipment made by us, which includes :— 


BLOWERS, CRANES, CUPOLAS, FANS, MELTING FURNACES (oil, gas 
and coal fired), LADLES, SAND MIXERS, SMALL TOOLS, Etc., Etc. 





Send for eastientenen . Department B. 


ALLDAYS & ONIONS tncincerine CO., LTD., 


(BIIRM.IN'G H A'M’), 
fand at 


58, Holborn Viaduct 
LONDON, E.C. 1. 


Indian Agents : 
ALFRED HERBERT, LTD., CALCUTTA: 


Representatives for india excepting 
the Bombay Presidency. 
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% rm =z Be re Dr re? " fe +. . ? 7 mi iP . a ‘mS a “ 
S Dey a & B. ‘BJ. ‘BD & View ?. 
A SCRAP UF FARRER SIAN 


Wi renoW 4 O)\VVE I far lia 
AAW E 4 Vir Acit 4 a ania. 
“WE BUY SGRAP’ ix ee | 
- OF ALL’ DESCRIPTIONS 


TO ASSIST THE 
‘OUTPUT OF ALL 


MUNITIONS [gree Wage 
| OF | i. Tae | 




















¢. 
aCe 
~~ 
Branches—GATESHEAD, ‘BIRMINGHAM, WOOLWICH, Telegrams—‘‘ FERRIC, SHEFFIELD.” 
LLANELLY, LISKEARD and GLASGOW. Tel.—1242, 1241, 9072; Trunk 1013. 


MARPLE & GILLOTT LTD.. SHEFFIELD. 


T. & l. BRADLEY & Sons, im. 


DARLASTON, South Staffs. 


SPECIAL COLD BLAST PIG IRONS, 











Brands: 
R.A.M. IXL. G.B.R. D.M.R. 
FOR CYLINDERS. FOR CHILLED CASTINGS, &o. CHARCOAL FOR MALLEABLE 


CASTINGS, &c. 
* SELECTION + ANALYSIS + FRACTURE AND CHILL * GUARANTEED + 





ALL MINE. WARM BLAST. COLD BLAST. 


@AM @ xX L 1X L.-CB. 


oar iF YOU HAVE DIFFICULTIES WITH YOUR SPECIAL CASTINGS CONSULT US. 
We can put you right, 
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THOS. BROADBENT & SONS, Ltd. 


CENTRAL IRONWORKS, HUDDERSFIELD. 
TRY A 


BROADBENT CRANE 


YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR ann EXPENSE. 


Tels: Broadbent, Huddersfield. London Office, Suffolk House, 
Tele: 1581 (4 lines). Laurence Pountney Hill, E.C. 





ANALYSES _ | THe INVINGIBLE SAND MIXER. 


MECHANICAL TESTS 


Fitted with Patent Roller Bear- 
ings, Renewable Reels, 

















a and MICROGRAPHS - Grinds, Mixes, Screens & Prepares. 
= = fy OLD AND NEW FOUNDRY 

= = SANDS AT LOWEST COST. 
= — SPECIALISTS — = 

= Consulting IN FOUNDRY WORK. = = Saves Labour—Reduces 
= Metallurgists = 7 Foundry Costs. 

= and Laboratory for all kinds of Metallurgical = Made in Three Sizes—1, 3 and 6 
= Analytical Investigations. = Tons per hour capacity. 

= Chemists. NAISH &-CROFT, = 24° Mizer— 3 Ton per Hour. USED IN PRINCIPAL FOUNDRIES. 
= = PRICES ON APPLICATION. 
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IRON AND STEEL FOUNDRY REQUISITES. 


BlacKings, Plumbago, 


Agents for Black Lead, Chaplets, 
“GLUTRIN” 


Gore Binder. Nails and Sprigs, Core Gum, Gc. 





THOMAS WILKINSON & CO., LTD., 
Manufacturers and Merchant, MIDDLESBROUGH. 








THE FOUNDRY TRADE JOURNAL. 
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JAMES EVANS & CO. Beitannia works 
BLACKFRIARS, MANCH ESTER. 








